








ARMY ORDNANCE 


THE JOURNAL OF THE ARMY ORDNANCE ASSOCIATION 
Founded 1920 


Pledged to Industrial Preparedness as Our Strongest Guaranty of Peace 





Volume XXII 


NOVEMBER-DECEMBER, 1941 


No. 129 








WINGED CANNON - - - - - - 
Wor.tp LEADER IN GUN MAKING - - 
ORGANIZATION FOR Propuction, II -_ - 
THE GROWING ORDNANCE EsTABLISHMENT 
ARSENAL CRAFTSMEN - - - - - 
SMALL-ARMs AMMUNITION _ + « 
New WInGs FOR THE ARMY - -_ - 


IRREGULAR WARFARE - - - - - 





THE 40-MM. ANTIAIRCRAFT CANNON ~ - 


ARMAMENT ProGRESs - - - - - 
LUBRICATION - - -© © © «© -« 
MontH By MontTH ee hase ha Oa ae 
MorALE ee ee ee ee ee 

ASSOCIATION AFFAIRS - - - - - 


THE OrDNANCE ENDOWMENT 


SS Se | 


ORDNANCE IN REVIEW - - - - - 
, ORDNANCE PERSONNEL - - - - - 
: PROFESSIONAL DIGEST - -_ - - 
‘ ARMAMENT REFERENCE - * - « 
, Book REvIEWws + * - * «© 

INDEX OF ADVERTISEMENTS - - -_ - 
, 


CONTENTS 


Capt. 


- Lieut. Col. 


Brig. 


- = = Facing 
Gen. N. F. Ramsey 
- Col. James Kirk 
(Pictorial) 
Hoffman Nickerson 


- Maj. D. J. Martin 


George H. Schoenbaum 


- & 


Editorial 


Facing 
Calvin Goddard 


Frontispiece 


Brig. Gen. R. W. Case 


359 


~~ 
ae 


393 
400 
402 
403 
404 
405 
408 
410 
413 
417 
505 








Published by the Army Ordnance Association, Suite 705, Mills 
Building, Washington, D. C. Editor: Lieut. Col. L. A. Codd, Ord. 
Res.; Associate Editor: R. E. Lewis, Jr. Authors are responsible for 
statements and opinions expressed in their articles. Copyright, 1941, 
by the Army Ordnance Association, Washington, D. C. Permission 
for republication in whole or in part must be obtained in advance. 











Issued bimonthly. 


Single copy 75c (by mail). 


Subscription rate: 


continental U. S., $4.50 annually; foreign, $6.00, in advance. Entered 
as second-class matter, August 14, 1920, at the Post Office at Wash- 
ington, D. C., under the Act of March 3, 1879. Additional second- 
class entry at the Post Office at Richmond, Va. Three weeks’ notice 


before publication date of next issue required for change of address. 



































THE ARMY ORDNANCE ASSOCIATION 





The Aims, Purposes, and National Officers of the Society 


HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest 
in and knowledge of the design, production and main- 
tenance of munitions. Under normal conditions there 
is no private peace-time industry in the United States 
for the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparatuwn for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are 





eligible, is four dollars a year. (Application on request.) 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
codperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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World Leader in Gun Making 


Watertown Arsenal Continues a Record of 125 Years 
Brig. Gen. R. W. Case * 


HROUGHOUT the history of the development of the 

cannon, mobility—as well as fire power—has been a 
paramount consideration, just as it is today. The earliest 
cannon were single tubes of cast iron or bronze. As gun- 
powder improved, more and more metal was put into these 
guns until the mobility factor was practically destroyed. This 
forced a change to cast and 


While the Watertown Arsenal was really established in 
at Charlestown, Mass., it 
was moved to its present site at Watertown in 1816, That 
is the date from which the one hundred and twenty-fifth 


1800 by President John Adams 


anniversary, celebrated this year, stems. This arsenal, there- 
fore, has served the United States in every war since and 
including that of 1812. This 





then to forged steels which 
relieved the situation only 
temporarily, Competition 
among nations in hurling 
larger and larger projectiles 
to greater and greater dis- 
tances employing ever-in- 
creasing powder charges dic- 
tated another change—the 
expediency of reénforcing 
the steel tubes by wrapping 
them with wire or by shrink- 
ing on forged jackets and 
hoops, or by both. 

The history of gun mak- 
ing is intimately woven with 
the history of the Water- 
Watertown, 
Mass., which is 125 years old 
this year. As one unit in the 
system of manufacturing, 
procuring, and research facil- 
ities of the Ordnance De- 


town Arsenal, 





THE road ahead is hard, but it was no easy road in 
1816, when this arsenal was built. When the first 
Provincial Congress met here in Watertown in 1775 
and voted to raise an army of 30,000 men to march 
against one of the greatest armies in Europe, nobody 
expected it would travel an easy road, It was not much 
of an army to look at. It was nondescript in uniform 
and short in weapons—but it was unbeatalble in enthu- 
stasm. The wailers of 1775 
had better give up and go home before they got into 
trouble, but the Army didn’t pay much attention to 
that... . Today the arsenals of Springfield and Water- 
town and the Navy Yard at Charlestown are monu- 
ments to their sagacity and wisdom. We are fortunate 
in that they are good, strong, enduring monuments. 
We are fortunate in that the men who founded them 
knew human nature and the weaknesses 
nature. We are celebrating here today because they 
did not forget to insure the security of the young 
nation by building arsenals to protect it—Roserr P. 
PATTERSON, THE Unper Secretary or WaAnr. 


plant primarily manufac- 
tures seacost gun carriages 
of all types, railway and anti- 
aircraft gun mounts and, 
due to its successful develop- 
ment of centrifugal casting, 
cold working, etc., it also 
has become a gun-making 
plant. 

told the soldiers that they Brig. Gen. T. J. Rodman, 
who commanded the arsenal 
from 1859 to 1861, was re- 
sponsible for the develop- 
ments covering the progres- 
sive burning of gun powder, 
the design of seacoast gun 
carriages and the develop- 
the 
chilling method for the bore 


ment of water-cooled 


ses of human 
of cast-iron cannon, thereby 
obtaining much the same ef- 
fect as that sought by cold 
Gen. 





working today. Brig. 





partment of the United 

States Army, the Watertown Arsenal has a continuous record 
of noteworthy achievements. It was through the research of 
this unit that the change-over from cast iron to forged steel 
was effected. Due to the efforts of the Ordnance Depart- 
meat in general, and of this arsenal in particular, the United 
States today leads the world in the science of gun making. 
Furthermore, it leads the world in mass-production methods 
of gun manufacture. 

This has come about through three developments pioneered 
at the arsenal which are not only revolutionary but are evolu- 
tionary as well. Together or separately they constitute the 
greatest advancement in gun making since the inventions of 
rifling and the breechblock and put America far in advance of 
any other country in this science. These three steps are: (1) 
the casting of cannon by the centrifugal process—supersed- 
ing forging; (2) cold working by the autofrettage method, 
and (2) the creation of stronger and tougher gun steels. 


y gommanding Watertown Arsenal, Watertown, Mass. Brigadier General, 
+ 


. Army. 
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as ] 


1918 to 1933, is the officer more 


Dickson, who com- 
manded the arsenal from 
responsible than any one else for the development of the 
laboratory at Watertown, the development of centrifugal 
casting, cold working, and the welding of gun carriages. 

Centrifugal casting has greatly speeded the making of 
guns, for a single casting machine will turn out several gun 
tubes in the time it takes to forge one, and subsequent 
machining is reduced materially. The new process of cold 
working so improves the physical characteristics that the 
time-honored built-up sections of separately forged jackets 
and hoops shrunk onto the tubes and each other have be- 
come obsolete; instead, there is a single tube that is superior 
in every way. This is known as the monobloc type of gun, 
the standard type of antiaircraft gun today. The elimination 
of forging these sections, shrinking them on, and the re 
duced amount of machining required constitute savings in 
time, labor, and material ranging from twenty-five to forty 
per cent. The reduction in weight is considerable and is used 
in many guns to regain mobility. 
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IN the research laboratory at Wartertown, many steels have 
been developed. Here were created the nickel steels so widely 
used in the automotive industry today; the molybdenum 
high-speed tool steel, a substitute for the tungsten high-speed 
tool steel and more lately the chromium-molybdenum- 
vanadium gun steels that are now used in making the guns. 
The guns cast here by the new process include the 37-mm., 
the 40-mm., the go-mm., the 105-mm., and the new model 
3-inch—in fact, everything from the 1.1-inch to the 4.5-inch, 
and preparations are being made to cast even larger sizes. 

The idea of centrifugally casting thin-walled pipe or pour- 
ing molten metal into swiftly revolving tubular molds is very 
old. However, it took the personnel of the Watertown 
Arsenal many years of constant work to solve the myriad 
physical and metallurgical problems involved in adapting 
this method to the manufacture of guns. In the present 
building devoted to this work, platforms are located at both 
ends to hold the electric melting furnaces, which are of the 
coreless induction, high-frequency type. There are several 
production lines with casting machines, a large cinder bed in 
the center for cooling the guns, and a row of furnaces on one 
side in which the guns are normalized. The melting fur- 
naces range in size so as to hold exactly the amount of steel 
needed for each size and type of gun when pouring. 

The molding machine is a long horizontal cast tube, 
weighing from five to ten tons, which is rotated at a high 
rate of speed by a motor. Into this is fitted any one of several 
tubes or molds, bored out to the exact exterior dimensions 
of the type of gun to be cast, due allowance being made for 
shrinkage, cold working, etc. These molds weigh from three 
to four tons each. In front of the machine is a track with 
a tipping car on it. When the metal is melted, the entire 
furnace is picked up by one of several overhead cranes and 
is placed in this tipping car. A pouring box with a nipple is 
then placed between the furnace and the closed end of the 
casting machine with the nipple protruding through an 
opening in the cover of the casting tube. The molten metal 
is then poured into the mold through the pouring box by 


Part OF THE CENTRIFUGAL-CASTING PLANT AT WATERTOWN ARSENAL 
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tipping the furnace. The poured charges range from 450 to 
5,000 pounds each, according to the size of the gun being 
cast. Both molds and pouring boxes are preheated prior to 


pouring. 

As soon as the casting has cooled sufficiently, the end cover 
of the casting machine and mold is unbolted and the hot 
gun is pushed out by means of a hydraulic ram. A crane 
removes it to the cinder floor where it is buried in cinders 
until cold. One of several oil-fired, car-bottom type furnaces 
then receives it and it is normalized. After remaining at 
normalizing temperature the proper length of time, it is 
withdrawn and air-cooled (quenched). 

In an adjoining building are a large number of vertical 
cylindrical oil-fired furnaces for heat treating. The gun is now 
lowered into one of these and heated to temperature and is 
then given a differential quench by dipping it several times, 
large end first, into water. This is necessary as the gun is 
much larger at the breech than at the muzzle and this treat- 
ment insures uniformity in physical characteristics through- 
out. Finally, the gun is drawn ready for machining. 

In casting, the weight of the metal plus the centrifugal 
force of rotation throws all the slag and inclusions to the 
center. Only a small center hole is left so that all the dirty 
steel is eliminated when the gun is bored. 


GREAT strides also have been made at Watertown in bor- 
ing and machining the guns cast there. In fact, a single 
machine has been designed to bore the center and machine 
the exterior surface simultaneously. Of course a lot of old 
equipment is still in use, but even this has been modernized. 
For instance, turning lathes for finishing the outside of guns 
have been equipped with six tool posts so that six cuts are 
taken at once, thereby reducing the machining time to al- 
most one sixth. There are also boring lathes with twin head- 
stocks and twin tailstocks so that two guns can be bored 
simultaneously. A hydraulic straightening press is employed 
to straighten any tubes that are out of line. The cast-iron 
molds are all bored and machined in this department. An- 












0 


ie | 











ARMY ORDNANCE 361 





NovEMBER-DECEMBER, 1941 
I 





other great saving in this type of gun is the cutting of the 
rifling directly into the bore instead of inserting a separate 
liner as formerly. 

Steel mills long have taken advantage of the fact that 
extensive cold and hot working make steels stronger and 
tougher. Pressing between two surfaces such as rolls and 
forging dies was easy, but with a thick-walled steel tube the 
amount of this working was strictly limited. Watertown 
solved the problem by placing the gun tube within a huge, 
cast-steel container and pressing it from the inside by 
hydraulic pressure, This innovation was started just prior 
to the World War. By applying a high pressure, the diameter 
of the bore of the gun is materially increased and the elastic 
limit of the steel is almost doubled. At the same time, an- 
other fundamental change takes place in the gun wall, thus 
solving another problem. This cold working puts the layers 
of metal near the bore under compression by the contracting 
force of the outer layers, just as the shrunk-on jackets and 
hoops formerly did. This cold working allows an increase of 
very nearly one hundred per cent in powder charge and 
projectile weight without increasing the wall thickness or 
weight of the cannon. This lends a tremendous increase to 
the traveling speed of mobile artillery today while at the 
same time preserving maximum fire power. 

The bombing airplane and its antidote, the antiaircraft 
gun, made necessary an entirely new type of gun carriage to 
permit high-angle elevation. New and practical designs were 
successfully developed at Watertown and put into mass pro- 
duction. Full advantage was taken of the welding process in 
designing carriages and mounts to simplify their manufac- 
ture and decrease their weight. This was accomplished by 
substituting built-up welded structures in place of heavy 
cast-steel parts. 

It might almost be said that the greatest epoch in gun- 
making history was that period immediately following the 
World War and that all this progress was made by the Ord- 
nance Department of the U. S. Army at the Watertown 
Arsenal. However, this progress would have been impossible 


Deep-Hoce Drittinc MaAcHINE aT WATERTOWN FOR BorING Two Gun BarrELs SIMULTANEOUSLY 








without the aid of the arsenal’s research department. Ferrous 
research for the entire Ordnance Department is centered at 
this laboratory which has long pioneered in the development 
of ferrous metals and metallurgical methods. Its influence 
on commercial industry in general and war matériel in par 
ticular has been profound. 

Here was built the first machine for testing the strength 
of metals. Findings made with this and similar machines led 
to the change-over from cast iron to steel in the manufacture 
of guns. Here, all incoming raw material and material in 
process are checked chemically, structurally, and physically. 
One machine here has a testing capacity of one million 
pounds, and the world’s largest impact testing machine is 
also part of the equipment. Here also was developed the 
armor-piercing projectile, 


EXAMINATION of steel parts for defects is made by 
photographing them with X-rays for the thinner sections, 
but radium is employed in photographing the large and 
thick pieces. While the chemical laboratory is the first and 
last resort for steel analysis, a fast test of gun samples is 
made spectrographically. A continuous electric spark between 
two parts of the same sample is observed through a spectro- 
scope and the spectrum compared with that of a section of 
known analysis. A densitometer measures the actual density 
of the lines of the spectrum and this gives the actual per 
centages of the different alloys. 

A most important research problem now engrossing the 
laboratory is the development of better armor plate and 
armor-plate steels of low alloy content; that is, steels bene- 
fited by the strategic metals. The staff is now codperating 
with fifty industrial firms in developing cast and rolled 
armor plate for aircraft, helmet, and body armor. Also a 
technique for the welding of armor is being developed. This 
includes a conciliation of the metallurgical and _ ballistic 
characteristics to determine those properties essential to 
armor plate. As a result, several firms have already quali 
fied and are making both cast and rolled armor plate. 
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Organization for Production, II 


The Ordnance System of Decentralized Operation 


THE continuing growth of the Ordnance Department's facilities for armament production is demon 


strated in the following list and on the map facing page 364. Since March 1, 1941, contracts have been let 


for the construction and operation of twenty-two new Ordnance establishments (shown in yellow on the 


map). It will be noted that the majority of the new plants are being situated in the central and mid- 


western section of the country. Ordnance arsenals, depots, plants, works, and proving grounds in existence 


or contracted for as of March 1, 1941, are shown in blue on the map. The contractors listed below are 


those operating the various plants. 


This vast industrial organization stems from the Office of the Chief of Ordnance in Washington. 


However, following the Ordnance principle of centralized control with decentralized operation, these 


numerous facilities are administered through the thirteen Ordnance districts, embracing the entire United 


States. These districts, under civilian leadership, have been conducting plant surveys and allocations for 


the past twenty years and are responsible for the swiftness and thoroughness with which the present 


sigantic armament effort got under way. Ordnance district and regional headquarters are shown in red 
gig g i 


on the map and the various Ordnance districts are outlined in red. 


For easy reference, this list is compiled in alphatetical order, and the numerals on the map correspond 


with those in this list, This list and map supplement and bring up to date a similar list and map published 


in the March-April 1941 issue of Army Orvnance (Vol. XX1, No. 125, p. 466). 


1.- ABERDEEN Proving Grounp—Aberdeen, Md. Proof 
of equipment and ammunition. Commanding Officer: 
Brig. Gen. J. B. Rose. 


2.:ALABAMA OrDNANCE Works—Sylacauga, Ala. 
Smokeless powder. Contractor: E. 1. du Pont de Ne- 
mours & Company, Wilmington, Del. Commanding 
Officer: Lieut. Col. J. D, McIntyre. 


3.e ALABAMA OrDNANCE Works—Sylacauga, Ala. 
TNT, DNT and tetryl. Contractor: E. I. du Pont de 
Nemours & Company, Wilmington, Del. Commanding 
Officer: Lieut. Col. J. D. McIntyre. 


4. ANNISTON OrpNANcE Depot—Anniston, Ala. Am- 
munition and general supplies storage. Commanding 


Officer: Capt. John W. Quickmire. 


5. ARKANSAS OrDNANCE PLANt—Jacksonville, Ark. 
Fuze and detonator loading plant. Contractor: Ford, 
Bacon, & Davis, New York, N. Y. Commanding Officer: 
Lieut. Col. W. H. Joiner. 


6. Armor Piate PLant—Philadelphia, Pa. Contrac- 
tor: Henry Disston & Sons, Inc., Philadelphia, Pa. Juris- 
diction: Philadelphia Ordnance District. 





7. Aucusta Orpnance Derot—Augusta, Ga. General 
supplies and storage. Commanding Officer: Lieut. Col. 
A. H. Skinner. 


8. Bayrown Orpnance Worxks—Baytown, Tex. 
Toluol plant. Contractor: Humble Oil & Refining Com- 
pany, Houston, Tex. Commanding Officer: Col. J. G. 
Booton. 


g. Benicia OrpNANCE Depot—Benicia, Calif. General 
supplies and ammunition storage. Commanding Officer: 


Col. P. J. R. Kiehl. 


10. BIRMINGHAM OrbDNANCE District—7oo Frank 
Nelson Building, Birmingham, Ala. CAzef: Col. Theo- 
dore Swann; Executive Officer: Lieut. Col. W. F. Van- 
der Hyden. 


11. Boston Orpnance Districr—Room 1501, 140 
Federal Street, Boston, Mass. Chief: Col. Charles H. 
Tenney; Executive Officer: Lieut. Col. James S. Craw- 
ford. 


12, CHARLESTON OrpNnance Depot—North Charles- 
ton, S. C. Ammunition storage and loading p!ant. Com- 
nanding Officer: Col. Roger Taylor. 











Vor. XXII, No. 129 


re 














ARMY ORDNANCE 





NovEMBER-DECEMBER, 1941 
_——<——— 




















— 


13, Cuicaco Orpnance Disrrict—38 South Dearborn 
Street, Chicago, Ill. CAzef: Frederick A. Preston; Execu- 
tive Officer: Col. Donald Armstrong. 


(;, CincINNATI OrpNANCE District—Room 831, The 
Enquirer Bldg., Cincinnati, Ohio, Chief: Edward A. 
Muller; Executive Officer: Lieut. Col. Fred A. Me- 
Mahon. f 


As. CLEVELAND Orpnance District—1450 Terminal 
Tower Building, Cleveland, Ohio. Chief: Col. Winthrop 
Withington; Executive Officer: Lieut. Col. H. M, Reed- 
all. 


16. Coosa River Orpnance PLant—Talladega, Ala. 
Bag-loading plant. Contractor: Brecon Loading Com- 
pany, Talladega, Ala. Commanding Officer: Lieut. Col. 
J. D. McIntyre. 


17. Curtis Bay Orpnance Depot—South Baltimore, 
Md. Ammunition storage and loading plant. Command 
ing Officer: Lieut. Col. H. A, Willis. 


18. Dayron Macuine Gun* Prant—Dayton, Ohio. 
Contractor: General Motors Corporation, Detroit, Mich. 
Jurisdiction: Detroit Ordnance District. 


19. DELAWARE OrpNANcE Depot—Pedricktown, N., J. 
Ammunition storage and loading plant. Commanding 
Officer: Lieut. Col. J. E. Brown. 


20. Denver OrpNANcE PLant—Denver, Colo. Small- 
arms ammunition plant. Contractor: Remington Arms 
Company, Bridgeport, Conn, Commanding Officer: 
Lieut. Col. Duncan G. McGregor. 


21. Des Mornes OrpNnance PLant—Des Moines, Iowa. 
Small-arms ammunition plant. Contractor: U.S. Rubber 
Company, New York, N. Y. Commanding Officer: 
Capt. W. L. Bell, Jr. 


22. Derroir Orpnance District—1832 National 
Bank Building, Detroit, Mich. Chief: Alex Dow; Execu- 
tive Officer: Lieut. Col, Richard Z. Crane. 


23. Derroir Tank ArsENAL—Detroit, Mich. Medium 
tanks. Contractor: Chrysler Corporation, Detroit, Mich. 
Commanding Officer: Lieut. Col. H. W. Rehm. 


24. Dix1te Orpnance Works—Sterlington, La. Am- 
monia plant. Contractor: Commercial Solvents, New 
York, N. Y. Commanding Officer: Maj. R. H. Coombs. 


5. Etwoop OrpNance PLant—Joliet, Ill. Shell-load- 
ing plant. Contractor: Sanderson & Porter, New York, 
N. Y. Commanding Officer: Lieut. Col. T. C. Gerber. 





26. Erte Proving Grounp—Lacarne, Ohio. General 
supplies storage and ammunition storage. Commanding 


Officer: Lieut. Col. Thomas K. Vincent. 


Flint, Mich. Con 
tractor: General Motors Corporation, Detroit, Mich. 


27. Fuint Macuine Gun Pant 


Jurisdiction: Detroit Ordnance District. 


8. Frankrorp ArsenALt—Philadelphia, Pa. Fire-con- 
trol instruments, small-arms ammunition, and artillery 
ammunition. Commanding Off.cer: Brig. Gen. W. P. 


Boatwright. 


29. GaADsDEN OrpNANCE PLant—Gadsden, Ala. Sheil- 
forging and machining plant. Contractor: Lansdowne 
Steel & Iron Company, Morton, Pa. Commanding Offi- 
cer: Capt. J. S. Walker. 


Hartford, 
Conn. Contractor: Colt’s Patent Fire Arms Manufactur- 


30. Hartrorp Macuine Gun PLANT 
ing Company, Hartford, Conn. Jurisdiction: Hartford 


Ordnance District. 


v31. Hartrorp Orpnance Districtr—g5 State Street, 
Springfield, Mass, Chief: Col. Frederick H. Payne; 
Executive Officer: Lieut. Col. W. S. Broberg. 


Ind. 
I> - a] ia . . . . . 

Bag-loading plant. Contractor: Goodyear Engineering 
Corporation, Akron, Ohio. Commanding Officer: Lieut. 


Col. R. E. Hardy. 


32. Hoosier OrpNANcE PLant—Charlestown, 


33. ILttNots OrpNance PLant—Marion, Ill. Shell- 
loading plant. Contractor: Sherwin-Williams Company, 
Cleveland, Ohio. Commanding Officer: Lieut. Col, L. 
M. Van Gieson. 


34. INDIANA Orpnance Works—Charlestown, Ind. 
Smokeless-powder plant. Contractor: E. I. du Pont de 
Nemours & Company, Wilmington, Del. Commanding 


Officer: Lieut. Col. R. E. Hardy. 


35. lowa Orpnance PLant—Burlington, Iowa. Shell- 
loading plant. Contractor: Day & Zimmerman Com- 
pany, Philadelphia, Pa. Commanding Officer: Lieut. 
Col. Otto M. Jank. 


36. JAYHAWK OrpNance Works—Baxter Springs, 
Kans. Ammonia and ammonium-nitrate plant. Con- 
tractor: Military Chemical Works, Inc., Kansas City, 
Mo. Commanding Officer: Lieut. Col. S. R. Kimble. 


37. JEFFERSON Provinc Grounp—Madison, Ind. Proof 
of equipment and ammunition. Commanding Officer: 
Lieut. Col. DeR. C. Cabell. 
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38. KANKAKEE OrpNANcE Works—Joliet, II]. TNT 
and DNT plant. Contractor: E. 1. du Pont de Nemours 
& Company, Wilmington, Del. Commanding Officer: 
Lieut, Col. T. C. Gerber. 


39. Kansas Orpnance PLant—Parsons, Kans. Shell- 
loading plant. Contractor: Johns Manville Company, 
New York, N. Y. Commanding Officer: Lieut. Col. 
Otto M. Jank. 


4o. Kincspury OrpNANce PLant—LaPorte, Ind. 
Shell-loading. Contractor: Todd & Brown, New York, 
N. Y. Commanding Officer: Maj. W. J. D’Espinosa. 


41. Lake Crry Orpnance Piant—Lake City, Mo. 
Small-arms ammunition plant. Contractor: Remington 
Arms Company, Bridgeport, Conn. Commanding Offi- 
cer: Lieut, Col. W. J. Crowe. 


42. Lone Star Orpnance PLant—Texarkana, Tex. 
Shell-loading plant. Contractor: Lone Star Defense Cor- 
poration, Akron, Ohio. Commanding Officer: Maj. J. J. 
Breen. 


43. Los ANcELEs OrpNaNce Recion—4og Chamber 
of Commerce Building, Los Angeles, Calif. Executive 


Officer: Lieut. Col. A. R. Baird. 


44. LoutstanA Orpnance PLant—Minden, La. Shell- 
loading plant. Contractor: Silas Mason Company, 
Shreveport, La. Commanding Officer: Maj. J. J. Breen. 


45. MAUMELLE OrpNance Works—Marche, Kans. 
Ammonium-picrate plant. Contractor: Cities Service 
Defense Corporation, Shreveport, La. Commanding 
Officer: Lieut. Col, W. H. Joiner. 


46. Miran Orpnance Derotr—Milan, Tenn, Ammu- 
nition storage. Commanding Officer: Capt. J. Horridge. 


47. Mississippt OrpNANcE PLtant—Flora, Miss. Bag- 
loading plant. Contractor: General Tire Engineering 
Company, Jackson, Miss. Commanding Officer: Maj. 
R. H. Coombs. 


48. Missourt OrpNance Works—Louisiana, Mo. 
Ammonia plant. Contractor: Hercules Powder Com- 
pany, Wilmington, Del. Commanding Officer: Maj. 
C. R. Dutton. 


49. Morcantown Orpnance Works—Morgantown, 
W. Va. Ammonia plant. Contractor: E. I. du Pont de 
Nemours & Company, Wilmington, Del. Commanding 
Officer: Lieut. Col. John Huling, Jr. 


50. Muscte SHoats—Ala. Ammonia and ammonium- 
nitrate plant. Agency: Tennessee Valley Authority. 


51. NANsEMoND OrpNANcE Depot—Portsmouth, Va. 
Ammunition storage and loading plant. Commanding 
Officer: Lieut. Col. C. C. Terry. 


52. New River Orpnance Prant—Pulaski, Va. Bag- 
loading plant. Contractor: Hercules Powder Company, 
Wilmington, Del. Commanding Officer: Lieut. Col. M. 
M. Serrem. 


»53. New York Orpnance Districr—Room 1815, 80 
sroadway, New York, N. Y. Chief: Brig. Gen. Samuel 
McRoberts; Executive Officer: Col. John K. Clement. 


54. OFFIcE OF THE CHIEF OF OrpNANCE—Social Se- 
curity Building, Washington, D. C. 


55- Ocp—n Orpnance Depor—Ogden, Utah. Ammu- 
nition and general-supply storage. Commanding Officer: 
Lieut. Col. J. W. Proctor. 


56. Onto River OrpNnance Worxs—Henderson, Ky. 
Ammonia plant. Contractor: Atmospheric Nitrogen 
Corporation, Hopewell, Va. Commanding Officer: 
Lieut. Col. L. M. Van Gieson. 


57- OKLAHOMA OrpNANCE Works—Choteau, Okla. 
Smokeless-powder plant. Contractor: E. I. du Pont de 
Nemours & Company, Wilmington, Del. Commanding 
Officer: Lieut. Col. S. Rv Kimble. 


58. 155-mMM. CANNON PLant—Homestead, Pa. Con- 
tractor: Mesta Machine Company, Pittsburgh, Pa. Juris- 
diction: Pittsburgh Ordnance District. 


59. PHiLapELPHIA Orpnance District—Room_ 1300 
Mitten Building, Philadelphia, Pa. CAzef: Charles J. 
Ingersoll; Executive Officer: Lieut. Col. D. N. Hause- 
man. 


A 60. Picatinny Arsenac—Dover, N. J. Smokeless 
powder, high explosives, and loaded ammunition. Com- 
manding Officer: Brig. Gen. E. M. Shinkle. 


61. PirrssurGH Orpnance District—1202 Chamber 
of Commerce Building, Pittsburgh, Pa. Chief: J. Daniel 
serg; Executive Officer: Lieut. Col. James L. Guion. 


62. PLum Brook Orpnance PLant—Sandusky, Ohio. 
TNT and DNT plant. Contractor: Trojan Powder 
Company, Allentown, Pa. Commanding Officer: Capt. 
J. F. Rodenhauser. 


Va. 
Smokeless-powder plant. Contractor: Hercu'es Powder 
Del. Commanding Officer: 


63. RapForp OrpNance Works—Radford, 


Company, Wilmington, 
Lieut. Col. M. M. Serrem. 
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64. Raritan ORDNANCE Depot—Metuchen, N. J. 


General-supplies storage, ammunition storage, and load- 
ing plant. Commanding Officer: Lieut. Col. John A. 
Woodberry. 


65. RAVENNA ORDNANCE Derot—Ravenna, Ohio. Am- 
munition storage and general-supplies storage. Com 
manding Officer: Lieut. Col. R. S. Chavin. 


66. RAVENNA ORDNANCE PLAnt—Ravenna, Ohio. 
Shell-loading plant. Contractor: Atlas Powder Com- 
pany, Wilmington, Del. Commanding Officer: Lieut. 
Col. R. S. Chavin. 


67. Rev River Oronance Depot—Texarkana, Tex. 


Ammunition storage. 


68. RocHEsTER OrpNANCE District—1238 Mercantile 
Building, Rochester, N. Y. CAzef: Erwin R. Davenport; 
Executive Officer: Lieut. Col. Roy L. Bowlin. 
¥69. Rock Istanp Arsenat—Rock Island, Ill. Gun 
carriages and combat vehicles. Commanding Officer: 
Brig. Gen. N. F. Ramsey. 


70. SacinAw MacuHIneE Gun PLant—Saginaw, Mich. 
Contractor: General Motors Corporation, Detroit, Mich. 
Jurisdiction: Detroit Ordnance District. 


71. San AntTontio Orpnance Depor—San Antonio, 
Tex. General supplies and storage. Commanding Offi- 
cer: Col. J. G. Booton. 


¥ 72. San Francisco Orpnance District—4o2 Hotel 
Empire, San Francisco, Calif. Chief: Samuel Kahn; 
Executive Officer: Col. K. B. Harmon. 


73. SAN Jacinto Orpnance Depotr—Houston, Tex. 
\mmunition storage and shipping terminal. 


74. SAVANNA OrpDNANCE Depot—Savanna, Ill. Am- 
munition storage and loading plant. Commanding 
Officer: Lieut. Col. L. P. Crim. 


75. SENECA OrpNance Depotr—Kendaia, N. Y. Am- 
iunition storage. Commanding Officer: Capt. Jay L. 
Clark. 


76. SouUTHWESTERN Proving Grounp—Hope, Ark. 
Proof of equipment and ammunition. Commanding 


Officer: Lieut. Col. DeR. C. Cabell. 


77. SPRINGFIELD AkMoryY—Springfield, Mass. Machine 
guns and rifles. Commanding Officer: Brig. Gen, G. H. 
Stewart. 


78. St. Lours Orpnance District—g35 U, S. Custom 
and Court House, St. Louis, Mo. Chief: Col. Harry 
Scullin; Executive Officer: Maj. Randall J. Hogan. 


g. St. Loutrs OrpNaNce PLant—St. Louis, Mo. Small- 
arms ammunition plant and bullet-core plant. Con- 
tractors: U. S. Cartridge Company, East Alton, IIl.; 
McQuay Norris Manufacturing Company, St. Louis, 
Mo. Commanding Officer: Maj. D. L. Van Syckle. 


80. SutpHuric Acip PLant (East TENNESSEE Orb 
NANCE Works)—Copper Hill, Tenn. Contractor: Ten- 
nessee Copper Company, New York, N. Y. 


31. Syracuse Macuine Gun Piant—Syracuse, N. Y. 
Contractor: General Motors Corporation, Detroit, Mich. 
Jurisdiction: Detroit Ordnance District. 


82. 37-MM. CANNON Piant—Hartford, Conn, Con- 
tractor: Colt’s Patent Fire Arms Manufacturing Com- 
pany, Hartford, Conn. Jurisdiction: Hartford Ordnance 
District. 

83. Twin Cities Orpnance PLant—Minneapolis, 
Minn, Small-arms ammunition plant. Contractor: Fed 
eral Cartridge Company, Minneapolis, Minn. Com 


manding Officer: Maj. John H. Hinrichs. 


$4. Umatitta Orpnance Depor—Hermiston, Oreg. 
Ammunition storage. Commanding Officer: Capt. J. M. 


Piercy. 


85. Uran Orpnance Piant—Salt Lake City, Utah. 
Small-arms ammunition plant. Contractor: Remington 
Arms Company, Bridgeport, Conn. Commanding Offi- 
cer: Lieut. Col. Duncan G. McGregor. 


86. Utica Macuine Gun PLantr—Utica, N. Y. Con- 
tractor: Savage Arms Corporation, Utica, N. Y. Jurts- 
diction: Rochester Ordnance District. 


87. VoLUNTEER OrDNANCE Works—Chattanooga, 
Tenn. TNT and DNT plant. Contractor: Hercules 
Powder Company, Wilmington, Del. Commanding 
Officer: Capt. J. S. Walker. 

V 88. Warerrown ArsENAL—Watertown, Mass. Gun 
carriages and forgings. Commanding Officer: Brig. 
Gen. R. W. Case. 


\v 89. Warervirer ArsenaL—Watervliet, N. Y. Can- 
non. Commanding Officer: Brig. Gen. A. G, Gillespie. 


go. WELDON SprRING OrpNANCE Works—Weldon 
Spring, Mo. TNT and DNT plant. Contractor: Atias 
Powder Company, Wilmington, Del. Commanding 
Officer: Maj. C. R. Dutton. 


gt. Wincate Orpnance Derpot—Fort Wingate, N. 
Mex. Ammunition storage. Commanding Officer: Capt. 
Evan M. Johnson, IV. 


32. Wore Creek Orpnance PLant—Milan, Tenn. 
Shell-loading plant. Contractor: Proctor & Gamble. De- 
fense Corporation, Cincinnati, Ohio. Commanding Of.- 
ficer: Capt. Joseph Horridge. 
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Arsenal Craftsmen 


Training Civilian Personnel at Rock Island Arsenal 
Brig. Gen. N. F. Ramsey* 


O meet the enormous demands of the Ordnance De- 

partment for inspection and operating personnel, it has 
been necessary to inaugurate comprehensive training plans at 
all the manufacturing arsenals. Each such arsenal has its in- 
dividual problems: At Springfield Armory and at Frankford 
Arsenal, the problems are mainly those of mass production 
of a relatively few items; at Rock Island Arsenal, the prob- 
lems are more varied, for this establishment is engaged in 
the manufacture of machine guns, tanks, high-speed mod- 
ern carriages and recoil mechanisms for antitank guns, and 
for light, medium, and heavy field artillery. With such diver- 
sified activities it is imperative to have a large number of all- 
around mechanics, and at the moment they are scarcer than 
the proverbial hen’s teeth. 

At Rock Island, personnel training deals with two groups: 
First, the personnel trained at the arsenal for service at other 
ordnance plants or establishments, including administrative 
personnel, inspectors, armament machinists and automotive 
mechanics; in the second group are the men who are being 
trained for work at the arsenal to meet the constantly in- 
creasing demand for skilled labor. 

Of those trained to serve at other ordnance plants, the 
administrative personnel has been appointed from eligibles 


certified from Civil Service lists of administrative techni- . 


cians, most of whom have had some college education. Our 
training of these men consists mainly in familiarizing them 
with arsenal administrative procedure, fiscal operation, pro- 
curement procedure, property control, civilian-personnel pro- 
cedure, planning, and mail-and-record activities. Their in- 
struction consists of lectures, reading, and actual work in 
each of the administrative divisions of the arsenal. This is a 
two months’ course, and to date ten men have completed 
their instruction and have been assigned to new ordnance 
plants. Another group of ninety men is now being organized 
to meet the demands of new plants in process of being con- 
structed, Of course, this training will cease as the new plants 
are completed. 


THE training of Ordnance inspectors, however, gives 
promise of being more prolonged. These men come to us 
from various Ordnance procurement districts. We are con- 
ducting two concurrent training courses for inspectors at the 
present time. The first includes basic instruction in inspec- 
tion problems while the second combines more advanced and 
comprehensive training with greater opportunity for actual 
experience in final-inspection procedure. Six groups of in- 
spectors with a total of two hundred and seventy men have 
been trained in the basic course and a seventh group of fifty 
men is now being enrolled. 

During the first half of the six weeks’ basic course, lec- 
tures with shop and laboratory instruction are provided to 
acquaint the trainees with precision instruments and their 
use, with materials encountered in ordnance manufacture, 
and with the testing, heat treatment, and fabrication of 


*Commanding General, Rock Island Arsenal, Rock Island, Ill. Brigadier 
General, U. S. Army. 


metals. The second 3-week period is devoted to general jn. 
spection procedure with the final inspection of one of the 
following classes of equipment: mobile artillery carriages, 
automotive equipment, small arms, recoil mechanisms, or 
small-arms equipment. 

An examination is given to all men shortly after they re- 
port for the basic course. This is an exploratory operation to 
determine their respective abilities in mathematics, in shop 
practice, in blueprint reading and in the use of precision in- 
struments. Results usually have disclosed deficiencies in one 
or more of these subjects. 

Deficiencies in mathematics have been particularly notice- 
able among those enrolled in the basic course. Demands 
from these embryo inspectors for assistance in this subject 
were so urgent that arrangements were made with a local 
high school in the neighboring city of Davenport, Iowa, to 
provide the teaching facilities required. The instruction is 
given two nights a week for two hours each during four 
weeks of the course. Attendance is optional, but interest was 
so great that four instructors were necessary for the last 
group of fifty-four men. The trainees are divided into sec- 
tions in accordance with their grades on the preliminary 
examination so as to enable men with superior mathematical 
training to proceed more rapidly. 

The supplementary training in blueprint reading consists 
of a 2-hour instruction period each Saturday morning at 
which attendance is voluntary. It is well attended, however, 
as a special series of exercises in drawing and blueprint 
reading must be completed by each trainee. 

The chief of the gage laboratory at the arsenal provides 
supplementary training on precision instruments each Satur- 
day afternoon during the course to those who desire it. 
Recently there has been made available to these inspector 
trainees a small supply of precision instruments for practice 
in their use. 

As to the advanced course for inspectors, only those men 
are eligible who give promise of developing into leaders in 
their field, They not only must have completed the basic 
course at some arsenal but must have had some experience 
in ordnance inspection work. Two groups with a total of 
fifteen inspectors have just finished this advanced course at 
Rock Island Arsenal, and a third group is to be started 
shortly. It is a ten weeks’ course and is planned to afford the 
maximum amount of training in actual final inspection 
work. One week is devoted to study and use of gages in the 
gage laboratory. Two weeks are spent in the chemical and 
physical laboratory to learn the methods used there to inspect 
materials and to familiarize the men with such procedure. 
The last seven weeks are occupied in gaining experience in 
the final inspection of the particular equipment which each 
man is to inspect in his particular district. This experience is 
acquired very practically by actually making the final inspec- 
tion of matériel produced at the arsenal. 

Efforts are made to develop leadership in the advanced 
group by means of daily conferences. At the beginning of 
the course, the officer in charge leads a discussion each day 
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on some topic related to the training program. After several 
days of this procedure, each trainee is assigned a subject. 
This leads to the development of daily discussions which are 
handled by the inspectors themselves. This training should 
aid the men in dealing with other inspectors who later may 
come under their supervision, 

Visual aids are employed in these training courses to 
facilitate the understanding of material presented in lec- 
tures; a balopticon with slide attachment and a motion-pic 
ture projector for sound films are permanent equipment. 

The training courses which have been described are as 
nearly complete as the amount of available time and _per- 
sonnel will permit. Revisions are made from time to time in 
the content of the courses as the need arises, for we are 
making an all-out effort to train these men to become efh 


cient ordnance inspectors. 


THEN there are the armament machinists. In order to 
maintain modern ordnance matériel in service, it is essential 
that each large camp, post, or training center have qualified 
and experienced machinists on its staff. In ordinary times, 
the demand for such men is not great, but in the present 
emergency, with the large increases in the Army in the 
field and its many far-flung activities, there has been a 
heavy demand for armament machinists, 

Prior to the present emergency, men needed for this pur- 
pose by the various field agencies of the Army were obtained 
from some one of the manufacturing arsenals. These men 
were employees who had been in the Ordnance service for 
several years, with wide experience in the various shops of 
the arsenal. They were suitable for assignment without 
additional training. However, even in those days the num- 
ber of such men that could be spared from various depart 
ments of the manufacturing arsenals was limited. 

Three groups of armament machinists, a total of 89 men, 
recently have been trained at the arsenal. These men are all 
machinists or toolmakers by trade when they are selected for 
this specialized training in ordnance matériel. As a result of 
experience in training men for this duty, a separate school 
has been established and competent instructors assigned, The 
course of instruction includes two weeks’ training in small 
arms, three weeks on fire-control instruments, five weeks on 
automotive equipment (tanks), and six weeks on artillery— 
a total of sixteen weeks. 

This course of instruction does not include classroom lec 
tures nor is any home work required, Our aim in this in- 
struction is to acquaint the trainee fully with all the details 
of assembly of the various pieces of combat equipment, the 
type of work necessary for the accuracy involved, and an 
acquaintance with the use of the parts list, which is very 
necessary if a man is to order replacement parts for a dam- 
aged piece of equipment. Fundamentals of design are also 
gone over in detail to give the trainee a background of the 
requirements and limitations of various types of equipment. 

We believe this practical type of training is easier to teach 
and more readily picked up by the trainee than training 
which would be conducted in a classroom, either by text 
reference or by lectures. Many of the men who are taking 
this training have been out of school several years, and it is 
dificult for them to readjust themselves to study from text- 
books. It also was felt that the men receiving this practical 
training would have more confidence in themselves if they 
were given a chance to become familiar with the various 
assemblies with which they will be concerned later. 










While there is no classroom instruction, there are exten- 
sive examinations given from time to time, usually as each 
phase of this practical instruction is concluded, the purpose 
being to help the trainee codrdinate the knowledge he has 
gained, 

A class of forty armament machinists is to be kept in train 
ing at all times. 


| HE only remaining group that we train for service at 
other stations is the automotive mechanics’ group. With the 
large number of automotive combat vehicles, light and 
medium tanks, scout cars and personnel carriers soon to be 
in the hands of troops, there is a definite need for trained 
automotive mechanics to keep this material in repair and in 
service. These men have been selected with the same care as 
the armament machinists from arsenal employees or from 
Civil Service registers. At one time or another, most of the 
men had held the position of foreman in a garage. They were 
given three months’ intensive instruction in our shops on the 
maintenance, assembly, and repair of the ordnance vehicles 
which they would find in service. They were placed under 
the direct supervision of an assistant foreman who divided 
them up into small groups and turned them over to lead 
men who supervised their detailed instruction, 

The men receiving this training, as well as those taking 
the armament machinists’ course, were encouraged to keep 
notes on the data given them and upon their own observa 
tion. I am happy to say that so far all the trainees, both 
armament machinists and automotive mechanics, have been 
so enthusiastic over their instruction that they have spent 
many off-hours in comparing notes or discussing problems 
of mutual interest concerning their training. 

Technical manuals, training regulations, and additional 
Standard Nomenclature Lists are available for reference for 
these trainees. Whenever possible, War Department films 
are obtained, All the automotive mechanics trained so far 
held 
foreign service. A class of ten automotive mechanics is to be 


have been transferred to stations in the -several to 


kept in training at all times. 


So much for the training of personnel for duty at other 
establishments. Let us now turn to the training of men for 
work at Rock Island Arsenal. In order to meet the con 
stantly increasing demand for skilled labor, three plants are 
employed at the arsenal for the training of classified em- 
ployees in noneducational designations for higher positions. 
They are the apprenticeship plan, the “in-service” training 
plan, and the incidental-assignment plan. 

At the present time, the arsenal has in training 65 appren 
tice machinists pursuing a well-organized, 4-year course. The 
apprentice training system was revived at the arsenal 41% 
years ago, and the first class of 35 young men completed the 
4-year course in January 1941. All of these have remained on 
duty at the arsenal as machinists. 

The apprentice-machinist course is divided roughly into 
two 2-year periods, The first period is spent in the appren- 
tice shop under the immediate supervision of the apprentice 
school foreman and his assistant. This shop, which is set 
aside for the purpose, has a well-rounded line of machine 
tools and the training is such that by the end of the 2-year 
period all apprentices are capable of handling the simpler 
machine operations and of doing some production work. 

During the second period, the apprentices are assigned 
straight production work, either in the apprentice shop or in 
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the production departments, under a very definitely or- 
ganized routine designed to give the apprentice experience 
on all the common types of machine tools, During this part 
of the course, some time is also spent in the pattern shop 
and foundry, in the forge and heat-treat department, and in 
the laboratory. 

During the entire four years of apprenticeship, one after- 
noon a week is given over to classroom instruction in shop 
mathematics, drawing, etc., and, in addition, each appren- 
tice agrees to complete a correspondence-school course 
paralleling his work. 

The number of machinists apprentices in training is but a 
small fraction of the number of machinists and toolmakers 
required, but their value in the arsenal organization cannot 
be measured by their number. The apprentices were origi- 
nally selected from a Civil Service register on which there 
was a great competition for places, As a result, young men of 
a high type were selected, most of whom had completed 
their high-school courses. Because of their basic qualifica- 
tions and thorough training in well-equipped shops and on 
a great variety of work, graduates of the apprentice school 
are unusually well qualified for advancement to executive 
positions, 


WHILE we have found that apprenticeship is by far the 
most effective method of training all-around, highly skilled 
mechanics, in the present emergency other and more rapid 
methods of training have had to be utilized to provide per- 
sonnel qualified to perform more specialized operations. 
Expansion of various departments of the arsenal has been 
accompanied by increasing difficulty in obtaining qualified 
personnel. During this expansion, experienced men must be 
trained not only to operate machines but also to take over 
additional responsibilities as assistant foremen and _ super- 
visors, The needed experience, which cannot be obtained 
through original employment in the numbers required, must 
be provided through “upgrading” plans in the arsenal itself. 

By “upgrading,” I mean the promotion of workers from 
one designation to another requiring more skill, in order to 
make the best possible use of their abilities. At Rock Island 
Arsenal, jobs fall into a progressive sequence, each requiring 
a greater degree of skill. For example, we have classified 
laborers, shop boys, and junior messengers at the bottom of 
the ladder. Just above them we have helpers for the various 
mechanics, then come assemblers, machine operators, turret- 
lathe operators, mechanics, and supervisors. The employees 
who show aptitude and are desirous of advancing themselves 
have opportunities to advance from one designation to an- 
other. In this way the arsenal can make the most effective 
use of its man power and the men who learn rapidly have 
an opportunity to advance themselves within their limita- 
tions. 

This method when followed out for some time permits the 
better qualified workers to work on jobs requiring greater 
skill, leaving the less complicated jobs to the unskilled or 
semiskilled employees. 

The most comprehensive method of upgrading, sanc- 
tioned by the Civil Service Commission, is known as the “In- 
Service Training Plan.” Employees for in-service training 
are carefully selected from those having the necessary basic 
qualifications and who give promise of developing the re- 
quired skill in the designation for which they are to be 
trained. The employee selected for in-service training re- 
tains his original designation and rate of pay but works at 
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the job for which he is being trained. When he attains the 
required skill and the length of service or experience fe. 
quired by Civil Service regulations, he is promoted to the 
new designation. 

At the present time, we have more than 500 employees re. 
ceiving in-service training and, since January 1, 1941, have 
advanced some 350 to higher designations as the result of 
such training. Thus, laborers have been advanced to 
machinist helpers; machinist helpers to general machine 
operators; general machine operators to turret-lathe operators, 
set-up men, and machinists; machinists to armament ma. 
chinists, production assistants, and inspectors; and produc- 
tion assistants to assistant foremen. 

No provision is made for classroom work as with the 
apprentices, and there is no requirement that men on in- 
service training do any outside work. However, we have 
found that many of them avail themselves of correspon- 
dence-school courses and night schools. 

Training of mechanical draftsmen is conducted in some- 
what the same manner as in-service training but is really a 
combination of the principles of in-service training and of 
apprenticeship. Here we start with junior messengers who 
enter the service at $600 per annum and who are assigned 
to work on the drawing files and as assistants in various 
ways in the Drafting Division. Those showing aptitude and 
who have completed successfully a high-school course or its 
equivalent in mechanical drawing are advanced to the posi- 
tion of apprentice draftsman at $1,260 per annum. The next 
step is that of junior draftsman at $1,440 per annum. 


STILL another method of advancement is afforded through 
training gained by “incidental assignment.” This again is a 
plan recognized by the Civil Service Commission mainly 
devised to give credit for experience when an employee may 
be required to work from time to time on a job other than 
that pertaining to his specific designation. Unless formally 
designated to received in-service training and so reported to 
the Civil Service Commission, an employee, under the rules, 
may not be diverted from work pertaining to his designation 
for more than twenty-five per cent of the time. If he is so 
diverted, a record is made of the time spent. When he has 
received enough total service in the higher position to satisfy 
Civil Service regulations and providing a vacancy is avail- 
able, he may be promoted thereto. 

This scheme, therefore, is not so much a system of train- 
ing as a means of recognizing experience gained when work- 
ing at a job other than that for which originally employed. 
It is a happy solution for the Civil Service employee who is 
too old to be an apprentice and not sufficiently outstanding 
to qualify for “upgrading” through in-service training. 

In conclusion, I believe one of the bright spots that the 
lean years of the depression has produced is the increased 
earnestness shown by many young men to improve their 
workmanship. At the last examination for apprentices we 
had 1,200 applicants. It is a hopeful sign to witness this 
diversion of traffic from the overcrowded white-collar class. 
Once in the service, the man with ambition can march 
ahead. For the very size and speed of the national-defense 
program has necessitated a marked emphasis on the up- 
grading of workers. Never before at the arsenal has the man 
who is innately industrious and ambitious had a better 
chance to advance himself. Not only is opportunity knock- 
ing at his door, but he is being encouraged and trained to 
meet that opportunity. 
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Small-Arms Ammunition 





Record Production Speed-Up at Frankford Arsenal 
Col. James Kirk * 


N spite of herself, America has been kept up to date and 
beyond in the development of modern battle equipment 

by the Ordnance Department of the U. S. Army. Through 
its various manufacturing arsenals and research laboratories, 
the Ordnance Department has worked hard through the 
years to keep the United States prepared to change over 
swiftly from civilian production te a war basis. Today, these 
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which each operator grinds a single component has been in 
troduced to increase speed and efficiency. After the final 
polish, these tools pass a most rigid inspection with very few 
rejects. 

In the division where cartridge cases and shells of caliber 
.30, .40, and .50 are made, hopper feed was applied to all 
presses, machines, degreasers, and heat-treating furnaces. A 
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MANUFACTURING OpeEraTiIons, CALIBER .30M2 Batt anp Cariper .30M2 Armor-Piercinc BULLETS 


arsenals are not only showing civilian industry how to make 
war material—they are showing how to get increased pro- 
duction out of their existing plant. The Frankford Arsenal is 
a high light of real achievement along this line. 

In the Small-Arms Division alone, production in this ar- 
senal has been stepped up ten times in as many months, and 
the ceiling is not yet reached. The rate of output today is 
already way above the peak reached in the World War. 
Much of this accomplishment has been with old machines 
although millions of dollars worth of new ones have been 
installed. For example, a centerless grinder for smoothing 
armor-piercing steel shell cores was speeded up to a rate of 
30,000 every 8 hours by making a few simple changes, such 
as hopper feed, etc. Another example is the addition of more 
dies and punches to old presses, making them do double and 
triple duty. 

In fact, this speeding up of individual machines has been 
so great, and tools are used up so quickly that the manufac- 
ture of such items as dies and punches has been put on a 
mass-production basis. Machine-tool steel in the form of long 
rods is swiftly consumed in automatic screw machines. The 
blanks turned out by these machines are heat-treated and 
then sent down lines of special grinders where a system by 


*Chief, Small-Arms Ammunition Division, Frankford Arsenal, Phila 
Colonel, Ordnance Department, l 


delphia, Pa S. Army. 





high ceiling here permitted the installation of floors or bal- 
conies directly above the machines, and all material, raw or 
in process, is taken there in drop-bottom shop-transfer trucks 
or elevator conveyors and fed directly into the hoppers, Gone 
is the litter of tote boxes, helpers, and spilled material. Ma- 
chines are set closer together—order and precision reigns. 

The small-arms ammunition factory has been put on a 3- 
shift basis and is prepared to operate seven days a week by 
means of the swing-shift system. The entire personnel of the 
arsenal is composed of Army men or those with Civil Service 
rating. Along with production a large number of men are 
constantly being trained as supervisors, machine operators, 
in proof-house technique, etc., not only for employment here 
but elsewhere as well. 

The Small-Arms Ammunition Division at Frankford is 
self-contained from raw material to loaded cartridge. Raw 
materials are purchased in large quantities, and both raw 
material and finished product are meticulously tested in the 
laboratory. Ball, tracer, armor-piercing, incendiary, and blank 
ammunition are produced as well as grenades, etc. New 
ammunition is constantly being designed by the develop- 
ment department and put into production by the engineering 
division, 

The Frankford Arsenal has one of the most completely 
equipped laboratories in America. Completeness goes so far 
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MANUFACTURING OPERATIONS, CALIBER .50M1 Tracer BULLET 


as to include a production line with all the presses, trimmers, 
furnaces, etc., for making cartridge cases, so that experi- 
mental models can be given full-scale tryouts to speed the 
perfecting of the final design. High-speed X-ray cameras 
record the actual progress of armor-piercing projectiles in 
their travel through armor plate. 

All ammunition is tested in a proof house or on a firing 
range in the ballistic laboratory for functioning, hangfire, 
accuracy, velocity, pressure, etc, It is of great importance to 
have the powder and primer charges in the cartridges of the 
utmost accuracy; for example, in shooting a machine gun 
synchronously through a fast-whirling airplane propeller the 
slightest variation in ignition time would cut off the blades. 
Thus, a single error in manufacture could cripple an entire 
flight and lose a battle. 

Production starts with the brass cartridge cases. After 
the blanking and cupping operations, the caliber .30 and .50 
cases are given four draws in Bliss and Ferracute presses 
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SECTIONED COMPONENTS OF CALIBER .30, .45 


with an anneal, pickle, and wash after each draw. As already 
stated, they are hopper-fed from above, but the cases are posi- 
tioned, open end up, in pin ring wheels, as they drop into 


45 mio 


the dies. After each operation they are pushed through the 
dies and drop into transfer trucks which are hoisted to the 
floor above and dumped into the hopper of the next furnace 
or machine. The line, of course, includes trimmers, used be- 
tween the third and fourth draws, respectively. 


EACH machine is equipped with counters and each press 
with three sets of punches and dies in one division. Electric 
annealing furnaces and washing machines are located in a 
separate group. Hopper-fed from an overhead balcony, the 
work passes progressively through the furnaces in rotating 
cylindrical retorts. Discharging continuously onto a con- 
veyor, the work is moved to and discharged into the washers. 
A washer consists of a series of perforated steel cones, placed 
end to end, and the work passes from one to the other by 
means of rotation in an inclined helix. The cones are par- 
tially submerged in tanks of liquid so that the cases receive in 
succession an acid dip, a water wash, a water rinse and a soap 
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AND .50 AMMUNITION 


dip for neutralization. The work is discharged into bucket 
elevators and thence to trucks in the balcony for transfer to 


the proper presses. 
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MANUFACTURING OPERATIONS, CALIBER 


Caliber 5D cases from the last wash and soap dip go to the 
pocketing and heading press and then to a horizontal 5- 
spindle machine which turns the ejector groove, faces the 
head, and chamfers the primer pocket. For chip disposal the 
machines are provided with air blasts which constantly re 
move the chips from cutting tools and work. The body anneal 
is now performed on a rotating circular table with rotating 
fixtures close to the outer edge. Fed onto these fixtures, open 
end up, the cases are moved in a circle through a series of 
flames, back close to the starting point where they are re 
moved by a rotating finger. 

The body taper, neck, and shoulder of these cartridge 
cases are formed in another press, the mouth is finished, 
trimmed and chamfered, and the neck is annealed in a device 
consisting of two rotating worms which move the shells 
along through a series of flames. They are then transferred 
to a similar conveyor which carries them along at an angle 
so that the aspects of both ends are presented, by means of 
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-30 CARTRIDGE CaAsE 


straight-line progression. Fed continuously, the cartridge 
cases are indexed along by a transfer bar under a series of 
punches in the head of a modified press. They progressively 
perform the following operations: check primer pocket, 
punch flame or vent hole, check vent hole, burr pocket, feed 
in primer, check for “no primer,” seal and crimp primer, and 
hile crimp to smoothness. Finally, a waterproof liquid is put 
on primer and inside mouth. 


ARM( IR-PIERCING bullets are composed of a copper 
jacket ten per cent zinc, a steel core, and a lead filler. The 
jackets are formed in four draws similar to the cases, but re 
quire no anneal, (The tracer jacket has one anneal between 
the third and fourth draws.) The copper jacket gives soft 
ness for the lands of the rifle bore to cut and effect rotation. 
The lead point filler is necessary to fill the space between the 
long nose of the jacket and the short nose of the core, It is 


possible that a plastic filler may be adopted, The long ogive 
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ComPLeETE CarRTRIDGES—CALIBER .30, .45 AND .50 


micors, to the inspector. A stop checks the cases for lengths. 
There is another machine which has been designed to per- 
form several operations, including inserting the primer in 





curve provides the most efficient ballistic characteristics to the 


projectile in flight, while the shorter curve is necessary for 


strengthening the point for penetration. 
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MANUFACTURING OPERATIONS, CALIBER .50M2 ArMor-Prercinc BULLET 


Cores of tungsten or molybdenum steel alloy are machined 
from bar stock in a battery of recently purchased Davenport 
automatics, These are 5-spindle machines, and as the bars are 
indexed around from station to station, the nose, body and 
boat tail are cut with forming tools. The core is cut off at the 
last station and the bar fed forward the proper amount for 
the next core. The cores are heat-treated in fuel-fired fur- 
naces of the rotary-drum type equipped with automatic tem- 
perature controls. A quenching method has been worked out 
by which the core strikes the water at an angle insuring sub- 
mergence without subsequent ricochet. A device at the dis- 
charge end of each furnace positions the cores so that they 
drop at the proper angle. As a long travel through the water 
is specified, the baskets in the quench tanks are six feet deep. 

The point filler is made of a lead alloy (2% per cent anti- 
mony) which is prepared in a separate melting room and 
poured in 100-pound ingots. These ingots are placed in hy- 
draulic extruders which extrude it into wire which is coiled 
as fast as it is formed. It is then fed into a swaging machine 
which shears and forms the fillers in two operations, the ex- 
cess metal weeping out through the die. 

The three components of the armor-piercing bullet are 
now assembled in eleven operations in a hopper-fed press 
with a multiple forming die. The work is indexed along 
from one die cavity to the next by a transfer bar. The opera- 
tor is protected from broken punches by a safety-glass shield 
between him and the work. 

The jacket is fed first and an exploratory punch checks it 
for foreign matter. This is followed by four pointing opera- 
tions in four die cavities. The lead point filler is then fed in, 
seated, and formed. The steel cores are now fed into the 
jackets and the entire assembly is formed about the boat tail 
of the core and closed in seven operations on another press. 
The cannelure groove for crimping on the mouth of the 
cartridge is cut last. (In modern practice, this groove is not 
cut in the steel core but only in the gilding-metal jacket.) 

The cups and anvil of the primer are blanked and formed 
out of strip brass and are washed in inclined rotating barrels. 
Filling the primers with priming mixture is done in a sepa- 
rate air-conditioned room. A series of perforated plates are 
employed for holding the primers and the priming mixture, 





transferring the mixture into the primers, and seating the 
foiling discs to hold the charge and finally the anvils. 


LOADING the ammunition requires a series of operations, 
and an entirely new machine has been developed here at the 
Frankford Arsenal for this purpose. All the operations are 
combined in the single machine so as to achieve progressive, 
straight-line production. It is equipped with three hopper 
feeds and rotating positioners, a slide guide, and an indexing 
transfer bar. The cartridge cases come first, open end up, and 
an exploratory punch checks them for foreign matter. Pushed 
into a rotating feed dial, the cases are indexed under a 
powder hopper and the exact charge dropped from a cup 
on a slide bar. Back on the straight slide, a punch next checks 
the charge volumetrically. Bullets are fed, nose up, from a 
profile hopper at the next station, and seating and crimping 
the case mouth in the cannelure are performed at the two 
following stations. The last operation is tipping the nose with 
paint for identification. A circular rotating plate is fitted with 
a series of slotted guides on the under side and the cartridges, 
head up, are pushed mechanically between the guides which 
engage the ejector grooves. The noses of the bullets are then 
moved mechanically through a paint bath. 

Tracer bullets also consist of three parts; namely, a gilding- 
metal jacket, antimonial lead nose (for ballistic purposes), 
and an incendiary mixture. A brand-new set-up was designed 
and built to step up the loading of this tracer mixture. An 
operator first puts the jacket into a doughnut-shaped steel 
holder and slides it into a small inclinable press which firmly 
seats the jacket in the holder. The holder rolls in a slide to 
another operator who puts on a funnel and sets the assembly 
on a 10-foot steel band conveyor. While moving along this 
conveyor a mechanically operated scoop drops in the correct 
amount of tracer mixture. A punch compresses the mixture 
to the proper density, a vibrating tapper further settles it, the 
igniter pellet is added, and another punch gives the load a 
final compression. 

Small-arms ammunition manufacture is but one of three 
extensive divisions of the Frankford Arsenal. The other two 
include immense facilities for the development and produc- 
tion of artillery shells and fire-control apparatus. 
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New Wings for the Army 




















DESPITE the tremendous problems involved in changing 
from normal peace-time production to quantity manufacture 
under emergency conditions, the airplane industry of the 
United States has swung into stride and now is turning out 
warplanes for the nation’s defense forces at an ever-acceler- 
ating rate. 

The following figures show graphically the production 
progress made during the 
past year: In November 
1940, the industry turned out 
700 military airplanes. In 
December, it produced 800. 
In January 1941, 1,000 planes 
were turned out; in March, 
1,200; in April, 1,427; and in 
September a new production 
peak was reached with 1,914 
military airplanes, A_ strik- 
ing example of this speed-up 
is the fact that heavy 4- 
motored long-range land 
bombers and flying-boat pa- 
trol bombers—formerly 
months in the making—now 
are rolling off the assembly 
lines at the rate of better 
than two a day. 

A goal set by defense ofh- 
cials for the aircraft industry 
is the building of 44,000 
warplanes of all types by 
July 1, 1942. This includes 
3,600 multi-engined bombers 
to be built under the Knudsen plan of utilizing the facilities of 
the automotive industry in the production of aircraft. It has 
been estimated that a total of at least 18,000 warplanes will 
be produced in 1941 and that 30,000 planes will come from 
the industry’s assembly lines in 1942. It is predicted that by 
the end of 1943 the United States will be turning out 3,600 
planes of all categories each month—which also will necessi 
tate the production of 9,000 engines and propellers monthly. 

Another idea of the tremendous expansion of the aircraft 
industry may be gained from the fact that in the 8 months 
preceding March 1, 1941, the industry’s floor space increased 


82 per cent—to 31,383,967 square feet. During the same 


period the total number of aircraft employees increased to 
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226,172—an increase of 88 per cent. In 1939, the industry 
turned out planes valued at $225,000,000; in 1940, the out- 
put increased to $544,000,000, and in 1941 it is expected that 
$1,500,000,000 worth of airplanes will be manufactured. 
Needless to say, this tremendous increase in production 
has not been accomplished without a corresponding increase 
in facilities, Many new plants have been built and psac 
tically all existing ones ex 
panded. To meet the Army’s 
increased demand for heavy 
bombers, ten factories have 
been scheduled to produce 
4-engined planes of this type. 
Douglas, Consolidated and 
Boeing each will operate two 
plants, and Ford, Martin, 
North American, and Lock- 
heed will operate one apiece. 
In about a year, the com 
bined output of these plants 
is expected to be 500 a month. 
It would be impossible to 
turn out these vast numbers 
of highly complicated mili 
tary warplanes without mod 
ern mass-production meth 
ods, and mass production 
requires the adoption, with 
in certain limits, of standard 
types. So today, while the 
U. S. Army continues its re 
search and development ac 
tivities to find faster, more 
deadly fighting planes for the Air Force, it has adopted 
as standard, airplanes so superior to those of other nations 
that they give this country, qualitatively at least, the finest 
air force in the world. The following are the principal types 
of combat planes now in service: A light (attack) bomber 
the Douglas A-20; a dive bomber—the Douglas A-24; two 
types of medium bombers—the North American B-25 and 
the Martin B-26; three types of heavy bombers—the Boeing 
B-17, the Consolidated B-24 and the Douglas B-19 now 
under test; and three pursuit planes—the Curtiss P-40, the 
Bell P-39, and the Lockheed P-38 interceptor. These and the 
other types of Army airplanes shown on this and the fol 


lowing pages are from U. S. Army Air Corps photographs. 
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New Ranges for the Guns 





The Curtiss P-go, a fast pursuit ship, above, mounts 6 cal. .50 machine guns. Powered with an Allison liquid-cooled 
engine, it is equipped with armor and leak-proof gas tanks. The Bell P-39 “Airacobra,” below, carrying both cal. .30 
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and cal. .50 machine guns and a 37-mm. cannon which fires through the propeller hub (see frontispiece) is very effective. 
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New Speeds for the Projectiles 








The Bell P-39, above, is one of the fastest and most heavily armed combat planes. Its Allison liquid-cooled engine 1s 
mounted behind the pilot and drives through a long shaft. It is also equipped with retractable tricycle landing gear. 


The Republic XP-47B, below, a new single-place interceptor plane with a 2,000-horsepower engine, ts now being tested. 
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Bombers—Medium and Light 
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The North American B-25 medium bomber, above, carries a crew of 5 and full radio equipment. It is all metal with an 
internally braced wing and is powered with two 14-cylinder air-cooled engines. Below is the Douglas A-20 light (attack) 
bomber. It has a 61-foot wingspan, carries a crew of 3 and has a gross weight, with normal load, of 19,050 pounds. 
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Fastest in Combat and Maneuver 





The Lockheed P-38 interceptor, above, is known as “the fastest combat plane in the world.” Equipped with 2 Allison 1,000- 
horsepower engines, the plane mounts 37-mm. cannon and cal. .50 machine guns. The Martin B-26 medium bomber, below, 
is powered with two 18-cylinder, 1,850-horsepower engines, carries a crew of 5 and has a gross weight of 26,625 pounds. 
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For Distant Bombardment 





The Consolidated B-24 heavy bomber, above, can climb to 7 miles, fly 300 miles an hour in the substratosphere and 
carry tons of bombs more than 3,000 miles. The Boeing B-17D “Flying Fortress” heavy bomber, below, is powered 
with four 1,200-horsepower Wright engines, has a speed of over 300 miles an hour, and carries a crew of 7 to 9 men. 
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For Long-Range and Dive Bombing 
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The Douglas B-19, world’s biggest bomber, above, is now being tested by the Army. Weighing 70 tons, with a wing 
spread of 210 feet, the ship is powered with 4 engines totaling 8,000 horsepower. It has a speed of over 200 miles an hour 


and a range of more than 6,000 miles. The Douglas A-24 dive bomber, below, is a late addition to the nation’s air forces. 
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For Mapping and Training 





The Beechcraft F-2 photographic airplane, above, is used for rapid reconnaissance mapping, tactical mapping, and other 
types of aérial photographic work. It is the first airplane built to take a tandem mounting of two T-3A cameras. Below is 
the Cessna AT-8 advanced-training plane used in training advanced pilots on the multi-engined type of combat airplane. 
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Irregular Warfare 


The Réle of Irregular Troops in Modern Conflict 


Hoffman Nickerson* 


RREGULAR war and irregular troops, although in prac- 

tice are usually found together, are not identical. The 
former, sometimes known as small war or guerrilla war, is 
that form of mobile warfare adopted by forces so inferior in 
fighting power that they cannot meet the main bodies of 
their enemies in battle. The inferiority may be due to in- 
sufficient numbers, equipment, or training, or to more than 
one of these factors, but the principle is the same. 

As they increase in strength, irregular campaigns increas- 
ingly resemble regular operations, and at the other end of the 
scale their weakness drags them down toward the feeble 
struggles of outlaw bands to resist annihilation or capture by 
the police. Nevertheless, all irregular operations have much 
in common. They rely upon evasion for defense, and their 
action takes the form of brief offensives against hostile de- 
tachments—each offensive being quickly followed by another 
evasion. Guerrillas may act alone or as auxiliaries to friendly 
troops engaged in regular war. In naval warfare we may 
compare the substitution of commerce destroying for fleet 
actions, but here we are chiefly concerned with irregular 
operations by land. 

Irregular troops are fighting men who are neither active 
members nor reservists of the regular forces of the com- 
munity. Through their consequent inferiority in discipline, 
and usually in equipment, their action is ordinarily limited 
to irregular campaigning. On the other hand, they may try 
to stand on the defensive behind permanent or temporary 
fortifications, thus engaging in positional battle. For in- 
stance, the patriot irregulars of the American Revolution 
stood behind entrenchments at Bunker Hill and thereafter 
until shortly before the action at Trenton. Further, regular 
troops of high military quality may find themselves con- 
demned by shortage of numbers, equipment, or both, to 
irregular methods. 

Today, both are important because they grow naturally 
from contemporary political and social conditions. Small war 
has been widely practiced—in Arabia during the conflict of 
1914-1918, in Ireland, in China, and to some extent in Spain. 
A huge mass of irregular troops is being prepared in Eng- 
land by the training of the Home Guard. Moreover, guerrilla 
campaigns and irregular troops both have been analyzed by 
a number of able writers. It is common knowledge that in- 
surrections are considerably counted upon by the English to 
increase German difficulties in the later stages of the present 
war. Finally, if the victors in the present struggle, whoever 
they may be, should systematically monopolize the manufac- 
ture of ordnance—as seems possible and even probable—then 
irregular warfare would be the sole armed resistance open to 
the vanquished. 

At first sight, military students may be tempted to despise 
small war unduly. Finding guerrilla skirmishing petty and 
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uninteresting, as indeed it is when compared with the great 
shocks of armies which resound through history, they may 
underrate its effectiveness in its own smaller field. The secret 
of that effectiveness lies in the peculiar circumstances of an 
invading army or one of occupation, and in the possibility 
of keeping such an army under a considerable strain at 
small expense. 


WE shall better understand the matter if we see the regu- 
lar soldier as an extension of the policeman—the armed man 
who keeps order. In normal times in its own country, a 
legitimate government keeps a reasonable degree of order 
without great effort. The expense of policing, although often 
appreciable, is not excessive. Matters may be different, how- 
ever, in recently occupied territory or for a government con- 
fronted by vehemently rebellious feeling. If the spirit of even 
quite a small minority of active guerrillas remains unbroken 
and if the population of the districts where these guerrillas 
operate refuses, either through sympathy or terror or a mix- 
ture of both, to betray the active minority to its regular op- 
ponents, then normal police methods will not pacify those 
districts. The forces of order must be at the same time num- 
erous and widely distributed, like policemen on a great num- 
ber of fixed posts throughout a large city, so that they are 
tempting targets for guerrilla bands which would be con- 
temptible opponents if only a few of the scattered posts of 
occupying troops could be concentrated against them, By that 
time, however, the guerrillas have saved themselves by flight, 
or have blended into the population. “Tis only a ‘dah’ and 
a Snider that makes a dacoit,” said Kipling’s Private Mul- 
vaney; “Widout thim he’s a paceful cultivator, and felony 
for to shoot.” 

If the active minority cannot be promptly stamped out and 
if the population can neither be cowed nor conciliated, the 
process may last a long time, during which time the occupy- 
ing power is subject to expense and to a certain moral strain. 
Throughout the guerrilla districts the enemy has not yet 
achieved the advantageous peace which was his object in be- 
ginning the invasion or repression. In a few cases, irregular 
warfare alone has gained victory; the enemy has found the 
game not worth the candle and has retired. More often 
guerrillas have made useful diversions, compelling the enemy 
to use against them forces which would otherwise have been 
free for operations against the regular allies of the guerrillas. 

By this time the reader has doubtless seen for himself the 
congruity between irregular warfare and the circumstances 
of our time. Our revolutionary age is one of violent popular 
passions, encouraged for generations by the philosophy and 
literature of romanticism and “realism” which agree in ex- 
alting animal instincts and emotions. In turn, these emotions 
are furiously stimulated by systematic “propaganda.” Con- 
sequently, in spite of the complexity and power of modern 
weapons—a point to which we shall presently return— 
guerrilla fighting must be seriously considered. Even when 
powerful fire extinguishers are plentiful, masses of com- 
bustibles may cause considerable fires. 
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THE first conspicuous guerrilla of our time was the strange 
man known as Lawrence of Arabia. The Arab Revolt of 
1916-1918 owes its fame not so much to its intrinsic im- 
portance as to this perverted but able individual with his 
combination of learning and literary power. 

Up to 1914, the Turkish Empire had included not only 
the fertile country of Syria but also a broad coastal strip of 
desert Arabia eastward from the Red Sea. This region is 
called the Hejaz. A British army—pursuing a doubtful 
strategy, for if the Turks merely had been fended off from 
the Suez Canal they would have done the Allied cause little 
harm in other theaters—was attempting to invade Syria from 
Egypt. The Arab revolt against the Turks acted first as a sort 
of diversion in favor of this army, next as a semidetached 
eastern wing codperating with it. Since the entire campaign 
was a sort of side show to the Western Front, Lawrence and 
his Arabs were a side show of a side show. 

Lawrence’s means of evasion consisted of the desert mo- 
bility of the Arabs—thanks to their mastery of camel trans- 
port. The Turks—brave but stupid fighters—possessed a 
single line of railroad which ran for about 750 miles south 
and then southeast from Damascus and, in its latter course, 
about 150 miles eastward from the Arabian coast of the Red 
Sea to the Moslem holy city of Medina. Strategically, Law- 
rence’s talent lay in seeing that at Medina, which the Turks 
wished to hold for reasons of prestige, they would be help- 
less if the railroad, their life line, were sufficiently bedeviled 
without being permanently cut. The handful of Arab rebels, 
without appreciable loss to themselves, would achieve maxi- 
mum effectiveness in favor of the British if they pushed 
northward up the eastern shore of the Red Sea, occupying 
little ports to which the British fleet could bring supplies, 
executing quick raids against the railroad and then escaping 
into the desert. 

The permanent military interest of Lawrence's “Seven 
Pillars of Wisdom” is concentrated in the passages in which 
he analyzes this strategy of his and contrasts it with the 
Napoleon-Clausewitz-Foch method: “. . . The aim in war. 
The books gave it pat—the destruction of the armed forces 
of the enemy by the one process—battle. Victory could be 
purchased only by blood. .. . As the Arabs had no organized 
forces, a Turkish Foch would have no aim? The Arabs 
would not endure casualties. How would our Clausewitz 
buy his victory? . . . However . . . these wise men must be 
talking metaphors; for we were indubitably winning our 
war. . . . Out of every 1,000 square miles of Hejaz 999 were 
now free. . . . The Foch war seemed an exterminative va- 
riety, no more absolute than another.” 

The Turks could only hold such Arab territory as they 
physically occupied in some force. Thus “they would need 
600,000 men to meet the ill-wills of all the Arab peoples, 
combined with the active hostility of a few zealots. How 
many zealots could we have? At present we had nearly 
fifty thousand. . . . If we realized our raw materials .. . , 
climate, railway, desert, and technical weapons could also 
be attached to our interests. .. . In Turkey things were scarce 
and precious, men less esteemed than equipment. . . . The 
death of a Turkish bridge or rail, machine or gun or charge 
of high explosive, was more profitable to us than the death 
of a Turk. . .. Battles in Arabia were a mistake, since we 
profited in them only by the ammunition the enemy fired 
off. . . . We could follow the direction of Saxe and reach 
victory without battle. . . . We were richer than the Turks 
in transport, machine guns, cars, high explosives. We could 





aa, 
develop a highly mobile, highly equipped striking force of 
the smallest size, and use it successively at distributed points 
of the Turkish line, to make them strengthen their posts be- 
yond the defensive minimum of twenty men. This would be 
a short cut to success.” 

Later in the campaign, when supporting the British at. 
tack from Egypt against Palestine and Syria “. . . our opera- 
tions of development for the final stroke should be like nayal 
war: in mobility, ubiquity, independence of bases and com. 
munications ... 
parties, self-contained like ships, might cruise confidently 
along the enemy’s cultivation frontier, sure of an unhindered 
retreat into their desert-element which the Turks could not 


we commanded the desert. Camel raiding 


” 
explore. 


For some time after 1918, the English writer, Liddell 
Hart, moved both by the lucidity of Lawrence’s thought and 
by the latter’s considerable measure of success, argued that 
future wars would be fought chiefly by “superguerrilla” 
methods. Invading armies, so he thought, might find them- 
selves delayed by “motor guerrillas” armed only with rifles 
and machine guns, while anyone who could fly an airplane 
might usefully act as an “air guerrilla,” dropping bombs on 
hostile cities, As these lines are written, Liddell Hart’s pre- 
dictions have not been fulfilled. Only the motorcycle advance 
guards of the German armored divisions have remotely re- 
sembled his motor guerrillas. No air guerrillas have ap- 
peared; and had they done so, they would have been easy 
prey for a microscopically inferior number of trained pursuit 
pilots. A New York Herald-Tribune editorial of June 18, 
1941, recognized small war as the resource of the weaker, as 
follows: “From the Rhineland to Syria . . . the British are 
making a concerted movement . . . to exploit the situation . . . 
and put the most spokes in the wheels of the Nazi time- 
table. This is the whole art of that type of guerrilla war to 
which the British have been constrained.” Moreover the 
whole idea of substituting “superguerrilla” warfare for regu- 
lar operations was from the beginning attacked as unsound 
because it could not possibly gain a quick decision, and in a 
twentieth-century conflict, with both sides fully mobilized, a 
postponed decision means that there will be no true victors, 
only various degrees of losers. 

We now turn to two appearances of irregular troops—in 
the Irish Insurrection of 1919-1921 and in the Spanish Civil 
War of 1936-1939—both of which vividly illustrate Clause- 
witz’ axiom that war is not a thing in itself but a phase or 
subdivision of politics. 

The Irish Insurrection was made by a small number of ac- 
tive Rebels who, except in the northern province of Ulster, 
enjoyed the passive support of the people. Those few Rebels 
were ill-armed and could hope for no foreign support except 
through the sympathy of certain minority groups in America. 
They had only small resources for the purchase of weapons 
and none for their manufacture. The English Government, 
undistracted by hostilities elsewhere, made every effort to 
prevent gun running. All told, therefore, the Rebel activities 
in themselves did not greatly differ from those of criminal 
bandits. 

The reasons for the British surrender to such feeble foes 
were almost exclusively political. In general, English people 
shrink from the exercise of conscious and obvious cruelty, 
and large sections of English opinion were disgusted by the 
harsh logic of the repression in Ireland. Further, England 
had but just escaped from the strain of the World War. It 
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was said at the time that the governor of the Bank of Eng- 
land, Montagu Norman, urged that British finances should 
no longer be strained by the expense of the army of occupa- 
tion acting against the Rebels. Since American codperation 
in the international field was desired, the influence of the 
Irish-Americans upon U. S. policy was feared. Nor must the 
courage and fanatical devotion of the handful of active Irish 
Rebels be forgotten. As a result of these converging forces, 
shortly after a bombastic speech by a prominent English polli- 
tician in which he said that repression would continue “until 
we have taken the last arm from the hands of the last Rebel,” 
the British Government abjectly surrendered and established 


the Irish Free State. 


THE Spanish case tells in precisely the opposite direction. 

Any widespread civil war in Spain—given the sparse popu- 

lation of that country, especially on the harsh central plateau 

—would seem likely to result in abundant small war because 

most of the respective fronts must be thinly held. Moreover, 
the very word “guerrilla” is Spanish, and the Spanish guer- 
rillas who acted against Napoleon accomplished more than 
any nineteenth-century practitioners of small war. Neverthe- 
less, irregular operations were little seen in Spain from 1936 
to 1939 and did not affect the final result. 

The chief reason for this superficially astonishing fact was 
the wise policy of the eventually victorious side—the Na- 
tionalists. Although from beginning to end the Red com- 
batants in Spain, except for the considerable forces known as 
the international brigades, were ill-disciplined militia, they 
constantly offered battle to their opponents and were unable 
to supplement their military effort by means of small war. 
Shortly after the beginning of the struggle, General Mola, 
then commanding the northern Nationalist forces which 
were moving southward against Madrid, proposed a be- 
ginning of irregular warfare from within against the Red 
defenders of that city, announcing in a phrase, since famous, 
that the advance of the four Nationalist columns from out- 
side would be supplemented by the insurrection of a “fifth 
column” of Nationalist sympathizers inside the place. If such 
an effort was made, it failed, and thereafter the Nationalists, 
partly no doubt from necessity but also from deliberate 
choice, refrained from exposing their friends in Red terri- 
tory by urging those friends to harass the Red rear areas. 

At the same time they took pains to deny to the Reds the 
possibility of harassing their own rear. Possessing small but 
well-disciplined regular forces and with most of the regu- 
lar officers corps available to command and train their 
irregular levies, they were almost always able to defeat the 
Red militia in combat. Their one considerable check was 
that of their advance upon Madrid in 1936, and in that case 
they seemed not to have tried to push home the attack on 
finding resistance appreciable. In general, they could have 
advanced more rapidly than they did, had not Franco, their 
able commander in chief, recognized that Red guerrilla war- 
fare was the chief danger to his final success. In other words, 
he saw that it would be a mistake to go forward before 
thoroughly pacifying each newly occupied district. 

The task was not as great as casual newspaper readers in 
the English-speaking countries might have imagined. The 
Spanish government (grandiloquently called 
“Loyalist” by English and American correspondents!) had, 
in fact, gained office by wholesale fraud and enjoyed no gen- 
eral and active consent of the governed. Its partisans were 
chiefly from sections of the proletariat in the great towns and 


left-wing 





in certain degraded industrial districts. The horrible orgy of 
Red crimes which immediately preceded and followed the 
outbreak of civil war was the work of a small minority of 
agitators. Moreover, those crimes disgusted moderate people. 
Accordingly the epic march of the little Nationalist “Army 
of Africa” from Spanish Morocco via Badajos and Toledo to 
the gates of Madrid was at no time hindered by guerrilla ac 
tion against its communications. 

After the pause which followed their check at Madrid, the 
Nationalists began their gradual but steady advance and 
pacification of the country. Ordinarily, as soon as the Reds 
had been driven from a village, Nationalist welfare workers 
would bring food and begin to distribute it. The heaps of 
filth characteristic of Red administration would be cleaned 
up. A traveling bank would reéstablish monetary circulation. 
Necessary rebuilding would be begun promptly. The dese 
crated churches and 
sumed. All this of course was accompanied by 


would be reconsecrated services re 
a certain 
amount of severity. The more prominent Red criminals were 
tried by court-martial, but considerable efforts were made to 
see that they were fairly tried, and those executed were 
killed cleanly without the tortures in which the “Loyal 
ists” (!) so often indulged. The main thing, however, was 
the constructive side of the pacification, and the process 
worked so well that normal police methods soon sufficed to 
keep order in practically all districts conquered by the 
Nationalists up to the final and wholesale Red collapse in the 
spring of 1939. 

In the regions which he gradually occupied, Franco so 
thoroughly won his peace in the very midst of war that Red 
guerrillas, in spite of all their efforts, failed to disorganize 
his rear because the masses were content with the decency 
and order which he reéstablished. 


AMONG tecent examples of irregular war and irregular 
troops, the largest and most conspicuous is the Chinese re 
sistance to the Japanese—now in its tenth year. 

Throughout, the Japanese have been so superior in equip 
ment and in numbers of regular troops that they have been 
able, without any serious check, to occupy successively Man 
churia, the northern part of China proper, and large coastal 
areas in the south. On the other hand, their difficulties have 
been the size of the country, the enormous numbers of its 
people, its largely decentralized, semi-agrarian economy and 
primitive communications—above all the persistence of a 
widespread spirit of resistance. 

The Chinese guerrilla warfare has been intelligently or 
ganized and directed. In the distant past, when soldiers were 
more esteemed in China than during recent centuries, there 
was a considerable Chinese military literature, of which the 
most famous book, “The Art of War” by Sun Tzu, written 
about 500 B. c., is still read for its principles of leadership and 
strategy. In addition to this ancient work, Lawrence’s “Seven 
Pillars of Wisdom” also has influenced certain important 
Chinese commanders. The latter criticize the Japanese for a 
mechanical, routine application of methods learned by rote— 
somewhat as Lawrence did the Turks and Germans of his 
day. 

Thus based upon a broad foundation of theory, the 
Chinese leaders, and especially the Communists, have 
thoroughly worked out the principles of their action. Irregu- 
lar warfare, they admit, cannot by itself be decisive. To suc- 
ceed at all, it must enjoy popular sympathy, with all that that 
implies in solving the problems of supply, however imper- 








ORDNANCE 








VoL. XXII, No, 129 
——___? 


IRREGULAR Troops Must OpreraTE AWAY FROM BasEs 





fectly, as well as in knowing the enemy’s movements while 
concealing one’s own. The army, they say, is among the peo- 
ple like a fish in the sea. Its strategy depends upon the 
guerrilla axiom of never offering opponents a target. As they 
put it: “When the enemy attacks, we withdraw. When he 
halts, we harass. When he is exhausted, we attack. When 
he retreats, we pursue.” 

As instruments of this strategy they have three separate 
categories of troops: first, the Communist Eighth Route 
Army composed of regulars; secondly, full-time volunteer 
mobile units of irregulars; thirdly part-time irregular Home 
Guard units, seldom if ever expected to operate far from 
their villages. The members of these last groups spend most 
of their time in ordinary peaceful occupations. 

The action of the first two groups is usually that of the 
“short attack,” made always with the expectation of com- 
pletely surprising the Japanese, quickly broken off if not 
promptly successful, and invariably followed by rapid retreat 
whether the operation has been successful or not. Even the 
Eighth Army regulars ordinarily use guerrilla tactics and 
avoid pitched battles, partly because of the great Japanese 
superiority in heavy weapons, partly to economize their 
trained men. Eighth Army “short attacks” are considered 
failures if the losses suffered exceed ten per cent of those in- 
flicted on the enemy. 

On the other hand, detachments of the Eighth Army 
sometimes engage in regular warfare by holding scattered 
strategic points, when these points are naturally defensible, 
in order to draw the Japanese into attacking over terrain in 
which their rear can be effectively harassed. 

The savagery usually characteristic of irregular warfare is 
prominent in the activities of the Chinese Reds. Naturally, 
the propaganda used to incite the ignorant and illiterate 
peasants against the Japanese does not make for civilized 
military conduct. When the Eighth Army takes a town it is 
said to be their practice to exhibit their officer prisoners be- 
fore a public meeting composed of the inhabitants and 
soldier prisoners assembled in the market place. The people 
and soldier prisoners are then asked whether they have any 
charges to make against any of the officer prisoners, and the 
latter, if “found guilty” of brutalities, are—in Ludwig Renn’s 
typically left-wing phrase—“dealt with.” The inevitable re- 
sults of this sort of thing are obvious. Further, any Chinese 
peasant not doped by propaganda might find it difficult to 
distinguish between “patriotic” guerrillas and bandits pure 
and simple. 


The largest number of irregular troops recently organized, 
and perhaps the largest number ever organized, is the British 
Home Guard. Its function differs from that of guerrillas in 
that it is intended to engage in regular operations, supple- 
menting the action of British regulars against a possible in- 
vasion of the British Isles. It would be expected to give warn- 
ing of the appearance of invaders and to crush advanced 
German detachments—or at least to delay them until defend- 
ing regulars could appear. Accordingly it resembles the Arab, 
Irish, Spanish, and Chinese irregulars chiefly in its non- 
professional character and in the imperfection of its arma- 
ment. To the matter of modern irregular armament, we shall 
return in a moment. Meanwhile we may also note that the 
British Home Guard, although patriotic instead of subversive 
in purpose, is not wholly out of contact with the revolu- 
tionary ideas characteristic of our time, inasmuch as Tom 
Wintringham, chief instructor in the Osterly Home Guard 
Training School, is a militant socialist who devotes a con- 
siderable part of his training booklet, “New Ways of War,” 
to arguments in favor of the confiscation of private property 
in England. He himself commanded a battalion in one of the 
international brigades which fought on the Red side in Spain, 
and his subordinate instructors at Osterly served under him 
there. 


‘TURNING to the possibility of general anti-German guer- 
rilla warfare on the Continent should the present war be pro- 
longed, obviously the most calculable element in that prospect 
would seem to be that of armament. On this, the case of 
Lawrence in Arabia throws little light. His revolt was never 
cut off from British aid by sea, while it might be impossible 
for the British to give direct support to Continental revolts, 
especially in their critical opening stage, except by air. 

On the other hand, the Spanish and Chinese cases, to- 
gether with Wintringham’s published recommendations for 
the English Home Guard, give us valuable hints. 

The problem is this: if allies from outside—in this case the 
British—can send in only small quantities of arms and muni- 
tions to nourish a rebellion, what sorts of weapons will be 
best? Also, what types of weapons effective in modern war- 
fare can be smuggled into a district--“bootlegged” as it 
were? What kinds can be locally manufactured in secret or 
adapted from civilian implements before the beginning of a 
revolt, and what arms can be hastily made when the revolt 
has gained enough headway to command the free use of a 
little industrial machinery? 
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GUERRILLA FIGHTERS 


OBVIOUSLY, the disadvantages of irregular armament are 
greater than ever before in history. Never have the tools of 
peace been so differentiated by specialization from those of 
war. The size and complexity of modern factories; the com- 
plexity, precision and power of modern weapons; the num- 
ber of raw materials required to make those weapons—all 
tell against rebels. Other circumstances, like the rapidity of 
contemporary communications and the enormous power of 
contemporary governments over their subjects, have the same 
effect. Only the airplane and the submarine, with their 
powers of evasion, to some extent work in the opposite direc- 
tion, facilitating the arming of guerrillas by foreign friends. 

Artillery and other heavy weapons are of course ruled out. 
Glancing back at the cases which we have examined, the 
Chinese guerrillas have trench mortars, fairly accurate up to 
fifteen hundred yards and comparatively easy to make since 
they are smoothbores. In point of small arms, most of the 
Chinese Home Guardsmen carry pregunpowder weapons— 
swords, pikes, and clubs—supplementing these with a few 
flintlock smoothbore muskets and still fewer modern rifles. 
They also have a few crudely made submachine guns, but 
most of these are useless for want of ammunition. The 
Spanish Reds, according to Wintringham, also made “sim- 
ple” submachine guns, copying captured specimens. 

The easiest of modern weapons to manufacture is the hand 
grenade. Even the Chinese Home Guards are abundantly 
supplied with them, they were liberally used in Spain, and 
Wintringham gives specifications for homemade varieties. 
Although their effectiveness is limited by their short range, 
nevertheless large ones will stop a tank if their users can get 
close enough to it to make them burst under its lightly 
armored belly. 

On the same condition of getting close to the tank—for 
instance, when the latter is approaching a road block or pass- 
ing through a village—then even simpler devices may dis- 
able it. Its tracks may be jammed by stuffing a blanket be- 
tween them and the bogie wheels which carry them, and if 
the blanket be soaked in gasoline and lighted, the rubber 
treads of the bogie wheels may be seriously damaged. A side- 
wise blow from a pickaxe may break the track. More rarely, 
gasoline poured over a tank or thrown in glass bottles which 
break when they strike the latter’s armor may make a fire 
hot enough to disable the crew inside. 

Shotguns are slightly longer ranged weapons than the 
hand grenade, and Wintringham suggests ways of making 
small-shot cartridges for them into man-killing slugs. 


Must Be Ampuisious 








Of weapons which could be sent in small quantities into a 
country or could be smuggled in, probably the most useful 
would be submachine guns and reasonably foolproof auto- 
matic rifles and light machine guns. 

It goes without saying that forces armed only with im- 
provised and smuggled weapons cannot develop first-class 
fighting power. This brings us back to the difficulties of an 
army of occupation and to the underlying political question. 
To try to anticipate the part which may be played by insur- 
rections in German-occupied territory and perhaps in the 
Axis countries themselves would require the gift of prophecy 
and will therefore not be considered here. We need only 
mention that, as these words are written in August 1941, the 
activities of Russian guerrillas against the German armies in 
that country are frequently reported. 


PARADOXICALLY enough, it seems a little easier to look 
into the more distant future which will follow the end of the 
present war. Whichever side wins, it will probably monopo- 
lize the manufacture of ordnance, doling out to the defeated 
side only just enough weapons as will suffice to keep internal 
order, and setting up a system of inspection and control to 
see that the conquered do not exceed the strength assigned to 
them. Should the Germans win, they will probably exercise 
this control themselves; should the British win, the control 
would doubtless be in the name of a European federatien or 
of some other international body; but in either case the prin- 
ciple would be the same. The oft-heard proposal for an inter- 
national air force would fit well into such a scheme. 

It seems at least possible, however, that resentment would 
develop and that the conquered would do what they could to 
arm themselves for a war of revenge. In that case, in so far 
as the system of inspection remained effective at all, the van- 
quished could hardly do other than prepare for guerrilla war- 
fare fought with “bootleg” armament. They would smuggle 
in and manufacture the lighter weapons, planning to con- 
vert as many peace-time implements as possible into military 
weapons upon the outbreak of war—commercial planes into 
fighting planes, commercial tractors into tanks, etc.—and 
studying the strategy of irregular war. 

Against this sort of thing the resource of the victor would 
be to play upon the world’s desire for peace, emphasizing the 
truth that guerrilla warfare is a peculiarly ferocious and bar- 
baric thing. Whatever might be the fortune of this debate, 
a successful monopoly of ordnance would, while it lasted, 
reduce the future of war to the future of irregular warfare. 
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The 40-mm. Antiaircraft Cannon 


The Latest Automatic Weapon Now in Production 
Maj. Daniel J. Martin * 


HE funnel-mouthed Bofors 40-mm. “automatic field 

gun” has inspired international acceptance probably 
quite beyond any dreams of its designers—if cannon de- 
signers may be said to dream hopefully for popularity of a 
product. The gun already was in production by Bofors in 
Sweden when the Spanish War demonstrated the truth of 
a long-held military con- 
clusion: That intermediate- 
caliber automatic cannon 
would be a requisite in 
future action for defense 
against low-flying aircraft. 

Automatic antiaircraft 
cannon of various medium 
calibers also were under de- 
velopment at that time or 
were being manufactured in 
other countries, including 
the United States. Neverthe- 
less, among the early 40-mm. 
Bofors gun purchasers were 
Great Britain, France, Po- 
land, Belgium, Holland, 
Norway, and Sweden. 

It was not long before an 
international controversy 
arose over what was the 
ideal caliber for automatic 
antiaircraft cannon for inter- 
mediate ranges. Partisans ap- 
peared for the 40-mm., 37- 


mm., 25-mm., and_ others. 
There are factors in favor of 
each. 


Great Britain has con- 
tinued to be partial to the 
4o-mm. Bofors gun, and there have been many published 
reports attesting its efficiency and reliability. There have been 
stories that it was this gun in great numbers which enabled 
the British to make their successful withdrawal at Dun- 
kerque. There are others which attribute the loss of Crete to 
absence of these weapons. Still others report that German 
fliers shy away from areas known to be protected by 40-mm. 


Proor Fririnc THE 


Bofors guns. 

In 1940, the 40-mm. Bofors gun was the subject of ex- 
haustive tests at Aberdeen Proving Ground, Md. Results of 
these tests, together with authoritative information on their 
European performance against low-flying aircraft, combined 
to effect standardization of a gun of this type by the Ord- 
nance Committee early last spring as the “U. S. Army 4o- 
mm. gun Mr.” 

Contracts for manufacture of the gun have been awarded 
and the first pilot models were turned out in early summer. 
The Chrysler Corporation of Detroit has the prime contract 


*Chief, Cannon Section, Industrial Service, Office of the Chief of Ord 
nance. Major, Ordnance Department, U. 


S. Army. 








for the gun and the Firestone Tire & Rubber Company of 
Akron, a prime contract for the carriage. Chrysler is sub. 
contracting its work throughout its large organization, and 
Firestone has spread its work among 368 subcontractors, 

The tactical need for protection of field forces and installa- 
tions against low-flying aircraft had been visualized prior to 
the Spanish War, but it re- 
mained for operations there 
to indicate its exceptional 
importance. Almost from the 
first day of the current Euro- 
pean conflict, this require- 
ment has repeatedly reas- 
serted itself. 

It has been widely known 
for some time that aircraft 
most dangerous to field 
forces do not fly high, More- 
over, bombardment of cities 
and industrial areas has been 
conducted for months at low 
and intermediate altitudes, 
as well as from greater 
heights. 
speeds and aircraft armor 
also are considerations. The 
4o-mm. Bofors antiaircraft 
automatic cannon (termed 
by the manufacturers the 
“40-mm. automatic field 
gun”) has proved itself under 
these conditions of aircraft 
attack. The object of its fire 
is to put aircraft out of action 
by direct hits. Its shells are 
detonated instantly on impact. 

“Point-blank” fire is made possible by tracking aircraft 
with reflecting sights and adjusting the corrector with great 
accuracy. Use of tracer shell permits making necessary cor- 
rections and observation of the shell group near the target. 

Fire is usually in bursts of four to five rounds, full auto- 
matic. The gunner may use further continuous automatic 
fire if his observations show it can be effective. High muzzle 
velocity, 2,850 feet a second, results. in a virtually straight 
trajectory up to about 3,280 yards. Short firing time makes it 
possible to regulate the fire quickly. This is now necessary 
because the faster bombers remain within effective range for 
not more than ten seconds. The sooner the bursts reach the 
target, the more rapidly can any necessary corrections be 
made. The 40-mm. Bofors gun can be aimed with great 
rapidity before an attack made at extremely short range can 
accomplish all the intended results. 

General data of the 40-mm. gun are as follows: Rate of 
fire, 120 to 140 rounds a minute; weight of gun in firing 
and traveling position, 4,300 pounds; maximum range, 
11,000 yards, horizontal; weight of projectile, 2.205 pounds; 


Higher aircraft 


New 40-mMM. Gun 











ld 





ae 








NovEMBER-DECEMBER, 1941 


ARMY ORDNANCE 387 





—— 


; or ch: > 2%- - welg yf fixe -ar- 
weight of powder charge, 0.628 pound; weight of fixed car 


tridge, ! 7 

vertex for time of fli ds, | 

shell, 5,391 yards; range for time of flight of 11.5 seconds, 

high-explosive shell, 5,413 yards; gas pressure, maximum, 

42,030 pounds per square inch; elevation field, minus 5 

degrees to plus go degrees; traversing held, 360 degrees; 
gree: 


4.63 pounds; muzzle velocity, 2,850 feet a second; 
t ght of 11.5 seconds, high-explosive tracer 


length of recoil, 7.874 inches; wheelbase, 125.98 inches; 
maximum vertical range for 11.5 seconds, 5,391 yards. 
Following are the general characteristics of the gun: The 
barrel is provided with a counter-recoil spring and flash 
hider. The latter prevents the flash from blinding the crew, 
particularly during night firing. The barrel has no water 
jacket, and the counter-recoil 
spring consists of a cylin- 
drical coil spring installed 
around the barrel. The front 
of the recoil spring bears 
against a nut screwed to the 
barrel and the rear of the 
spring bears on a washer 
housed in the front casing. 
The muzzle is conical and 
its exterior is provided with 
a screw thread for the flash 
hider. The bore consists of 
the chamber, the transition 
cone and sixteen rifling lands. 


: 


THE original Bofors rifling 
curve forms the arc of a 
circle and has an initial twist 
of one turn in forty-five cal- 
ibers and a terminal twist of 


- =| 
= 
Ld 
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b 
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one turn in thirty calibers. 
The rifling has a uniform 
profile with a depth of 
0.0236-inch and a width of 
0.2205-inch; width of the 
lands is 0.0886-inch. The re- 
ceiver is united to the barrel 
by a bayonet lock. A barrel 
may be changed in approxi- 
mately two minutes, The bottom of the receiver is equipped 
with a lug to which the piston rod of the recoil mechanism 
is fastened. The rear is provided with two more lugs to 
which the loading tray is fastened. 

The breech mechanism is of the vertical-wedge type and 
is locked automatically when a shell is inserted. It opens 
during the recoil when the case is ejected and consists mainly 
of the wedge, operating device, firing pin, cocking and re 
leasing mechanism for the firing pin, ejector, and safety 
devices. 

During recoil, the barrel moves backward in the recoil 
sleeve which is attached to the cover of the automatic 
mechanism. The recoil brake is installed beneath the recoil 
sleeve. The elevating cranks and arc are fastened to this 
cover. 

The completely automatic vertical wedge mechanism is 
equipped with all necessary safety devices. The magazine 
holds two cartridge clips, each containing four rounds, and 
is filled by inserting the clips in the guide bars of the maga- 
zine. The loading rammers automatically drop to one side 
during loading. The loading mechanism is entirely auto 
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matic, permitting continuous fire, and the gun is loaded con- 
veniently at all elevations. During fire, empty cartridge cases 
are guided by the chutes installed for the purpose. 

The hydraulic recoil brake comprises the brake cylinder 
and packing box, piston and piston rod, and the regulating 
rod and valve. During recoil, the piston rod and piston are 
drawn backward, whereupon the liquid behind the piston is 
forced through a narrow canal in the piston into a chamber 
in front of it. The area through which the liquid flows is 
governed by the variation in the diameter of the regulating 
rod, Length of the recoil is determined by the resistance of 
the liquid to its passage through the canal and the counter- 
pressure of the counter-recoil spring. When recoil ceases, the 
barrel is again brought back 
into position by the action of 
the counter-recoil spring. 
The speed of counter-recoil, 
and consequently the rate of 
fire, can be regulated by ad- 
justing a valve in the rear 
end of the regulating rod. 
The recoil sleeve incloses the 
breech and automatic mech- 
anisms. 

The automatic mechanism 
comprises both the parts by 
means of which the car- 
tridges are fed in and the 
parts which bring the car- 
tridges forward and _ insert 
them in the chamber, A 
feeding device feeds the car- 
tridges one by one into the 
loading tray, while a rammer 
pushes forward the cartridge 
deposited on the loading tray 
and inserts it in the chamber. 
A hand-cocking device is 
used when the first cartridge 
is inserted in the automatic 
mechanism and also when 
the remaining cartridges are 
taken out. 

The equilibrator consists of two equilibrating springs in- 
closed in cylinders, The equilibrator is installed beneath the 
elevating system. 

The yoke of the mount is composed of two sides of the 
mount joined by means of a tubular crosspiece and fastened 
to the upper base plate. The upper base plate rests upon a 
double-action axial ball bearing and is centered about a pivot 
on the lower base plate by means of a radial ball bearing. 
The exterior of the lower base plate is provided with a flange 
which is fastened to the foundation by means of anchoring 
bolts. The yoke of the mount has a platform and three 
adjustable seats for the gun crew. 


ELEVATION of the gun is effected by a double elevating 
crank on the left side. The motion of the crank is trans- 
mitted by means of a conical gear in the elevating housing 
and a screw gear on the elevating crank which engages the 
elevating arc. The gun is traversed from the right also by a 
double crank. The turning movement is transmitted by 
means of a gearing installed in the upper traversing housing 
and a shaft on the lower traversing housing provided with 
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two ball bearings. Thence, the movement is transmitted to 
the traversing shaft by means of a gear which engages the 
ring gear fastened to the lower base plate. 

The gun can be fired either by the operator of the ele- 
vating mechanism or by the man adjusting the corrector, 
each of whom has a firing pedal. When one of the pedals is 
pressed down, the movement is transmitted by means of 
connecting rods and angle bars to the releasing arm of the 
automatic mechanism. The firing mechanism can be placed 
on safe or can be adjusted for single-shot or automatic fire by 
means of a lever. 

The Bofors aiming and sighting apparatus is designed to 
compute the necessary firing data; namely, the vertical angle 
of lead (additional angle of height) pius the angle of eleva- 
tion, and the lateral angle of lead (additional lateral angle), 
and to transmit them to the reflecting sights. The aiming 
and sighting apparatus consists of the corrector, the trans- 
mission apparatus—with a device for correction of the angle 
of height and the lateral angle—and the reflecting sights. 

Using the Bofors sighting gear, the gun, in firing, is laid by 
the elevating- and traversing-gear operators, who track the 
aircraft by means of the reflecting sights. Each reflecting sight 
is equipped with electrically illuminated cross hairs which 
are reflected into the gunner’s eyes through a transparent 
glass plate placed at an inclination of forty-five degrees. The 
reflecting sights are provided with dimmers, inserted by 
means of a single operation, and with a framed diopter, 
carried as a spare part. 

The Bofors corrector is fitted to one side of the gun and 
is operated by one or two men. The initial data of the cor- 
rector are angle of course, speed of target, and range. The 
data which are automatically transmitted to the reflection 
sights are definitive firing data for azimuth and elevation. 
The corrector also can be set for diving targets. Sighting and 
laying gears are operated by three or four men. Data re- 
lating to the Bofors aiming and sighting apparatus are: 
graduations of range scale, zero to 5,468 yards; graduations 
of speed scale, zero to 492 feet a second; diving angles, minus 
20 to plus go degrees; course scales, 360 degrees. 


THE principal projectile used with the Bofors 40-mm. auto- 
matic gun is tracer shell with a supersensitive nose fuze. It 
consists of these main elements: bursting charge, tracer com- 
position, nose fuze, and base fuze. When the round is fired, 
the tracer composition is ignited by the base fuze about fifty- 
five yards from the muzzle. The light from the burning 
tracer composition thus becomes visible from the gun em- 
placement and appears as a reddish star, showing the shell’s 
trajectory. 

During automatic fire, the light emitted by the tracers, 
following one another in rapid succession, resembles a light 
beam. When the shell hits the target, the bursting charge of 
tetryl is detonated by the nose fuze and the shell explodes. 
The nose fuze already has been armed at the time of firing 
and hence is fully armed as soon as it leaves the muzzle of 
the gun. The shell will burst even if it merely hits the fabric 
of an airplane wing, due to the split-second action of the 
nose fuze—about .oo015-second. If the shell misses the target, 
it will explode automatically when the tracer composition 
burns out, since the composition ignites the percussion cap, 
thus setting off a detonating pellet. 

The gun is mounted on a cross-bed carriage which allows 
a traversing field of 360 degrees. On changing from travel- 
ing to firing position, which is effected in about twenty-five 


seconds, two lateral outriggers are swung out and the cross. 
bed lowered to the ground by turning the axle trees, The 
lowering device is balanced by means of springs. On uneven 
ground, the cross-bed is leveled by means of four adjustable 
ground plates attached to the extremities of the four arms of 
the cross, The carriage also is fitted with four anchoring posts, 

The four wheels are equipped with pneumatic tires, The 
front wheels have an angle of deviation of forty-two degrees 
to either side and the front axle a tilting liberty of plus or 
minus fifteen degrees. The rear wheels are fitted with hy- 
draulic automobile brakes. Spring suspension is arranged 
according to the Bofors parallelogram system, permitting the 
wheels to spring independently of each other. 


THE Bofors Company (Aktiebolaget Bofors) is as inter. 
esting as its guns. It manufactures no secret weapons of its 
own design but obtains patents in as many countries as pos. 
sible and sells to any available market. Located at Bofors, 
Sweden, 143 miles west of Stockholm, the concern is owned 
by private Swedish capital and has been manufacturing arms 
since 1884. Dr. Alfred Nobel (of Peace Prize fame), inventor 
of nitroglycerin explosives, was president of the company for 
several years prior to his death in 1896. Following the World 
War, the Krupp Company, restricted in Germany, acquired 
large interests in Bofors. The two companies pooled designs, 
and a satisfactory working agreement continued until 1937 
when the Swedish Parliament passed a law prohibiting such 
foreign ownership, and Krupp withdrew. 

Bofors has had a wide range of products, military and 
nonmilitary, although its production is now entirely devoted 
to the Swedish defense forces, It has been principally con- 
cerned with manufacture of artillery from 20 mm. to 30 
cms., armor plate up to 0.59-inch in thickness, projectiles up 
to 14.96 inches, small-arms ammunition, commercial ex- 
plosives and nitrocellulose by-products. Willing to take small 
orders for special armament, Bofors obtained much business 
from smaller countries for which other large firms would 
not make special designs. 

Bofors is almost entirely self-sufficient as to its sources of 
raw materials. Owning its own iron mines, forests, and con- 
necting railroads, it produces its own hydroelectric power 
and charcoal. It is reported that Bofors believes its charcoal 
makes better steel than any coke or coal process because of 
the low sulphur and phosphorus content. 

All Bofors plant construction since the World War has 
been planned with antiaircraft protection in mind. The com- 
pany has set up its own antiaircraft defense system with its 
40-mm. “automatic field cannon,” and also is protected by 
army units. Many other Swedish industries have purchased 
their own antiaircraft guns and have volunteer crews to 
operate them. 

Four or five years ago, Bofors sold Poland a license to 
manufacture its 40-mm. antiaircraft guns. After the con- 
quest of Poland, Germany sold such of these guns as had 
been captured in Poland back to Sweden. Sweden had at 
that time given nearly one-half of its antiaircraft guns to 
Finland and was anxious to replace them. 


Eptror’s Nore.—A paper on the technique of manufac- 
turing the carriage for the 40-mm. Bofors gun was given by 
J. E. Trainer, vice-president, Firestone Tire & Rubber Com- 
pany, at the Twenty-Second Annual Meeting of the Army 
Ordnance Association in Detroit on October gth. It will be 
published in the next issue. 
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Statistics of the Current Program 








The following list includes ordnance production contracts of $40,000 and above placed with private industry from 
August 1 to October 1, 1941; it does not include orders placed with the arsenals. Previous orders in the rearmament 
program were listed in the seven preceding issues of this journal, starting with the September-October 1940 issue. 
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Amount 


$ 45,012. 
392 ,040. 
52,700. 
93/027. 
376,650. 
685 ,672. 
275 , 538. 
103 ,814. 
553,111. 
131,825. 
211,489. 
65,872. 
2,975,091. 
85,968. 
542 ,314. 


81,105 


226,836. 
.04 


356,927 
2,261,776 


698 ,625. 
463 ,028. 

41,600. 
131,598. 
613 ,827. 
310,000. 
124,204. 


$ 3,960,000. 
52,621. 
7,087,755. 
507 ,960. 
3,005 ,000. 
400,925. 
225,164. 
980,000. 
3,582,000. 
85,000. 
754,900. 
1,930,500. 
2,354,000. 
210,687. 
92,950. 

2 ,096 , 766. 
67 ,764. 
55,154.+¢ 
160,500. 


69 627 


67 ,050. 


56,426. 


312,000. 
284,050. 
889,100. 
232,807. 
219,156. 
962,500. 
970 ,000. 


104 ,000 
757,050. 
62 ,000 


05 
00 
00 
14 
00 
65 
10 
64 
65 
00 
47 
00 
10 
00 
50 
30 
00 


00 
00 
00 
00 
20 
00 
00 
70 
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Ordnance Production Contracts 
Facility Amount 
i Sr ig Ca a (ala a aes teh Ma dig eA A SIR aN SA aS RO $ 610,000.00 
General American Transportation Corporation, Chicago, Pl... .......seccccesceccscsecssescncvessns 239 ,000.00 
ne ean. do whe ea b.00s 4A RET SAN EES SOR ROOTES NATE 4,417 ,500.00 
we eg SO ERA et nr eae i ee ene rer err re 322 ,988.78 
Guide Lamp Division (General Motors Corporation), Anderson, Ind...............0.00 essen eee eeee 611,000.00 
ee ee ee eT er ee eee 760,000.00 
GLAMOUR ATES SEREREERR ELAR AOE ada eNe Sea & 5,720 ,000.00 
ene I EN a ccs kd hie wa ASA EN Ae Ree ENE ee R Sale wwe wer ae 57 ,050.00 
es a cd erie San SRW OSS AS RES AKO EAT ENE AA EARL EAE WR HRT 97,572.00 
De Ee Le OUND TOUOTERION, FMI, Fs si 5.505 s-0.cccccec se caiweasecwsadelobeseseceseees 4,788 ,460.00 
a EEE er ee ere Per ey Pre re ere er ee 6,127,200.00 
eee RETIN © ON URUNEROEN. MUU, BOM oo a. o.oe Nisa geste oe poe darn as eie we Ole Re oes Oe 60k a Ree 76,348.80 
a Rg dace, ha aseieihi Wee Sraieen sae wa ae Re ee ae. See Voie eee RENAE A Olt 860 ,000.00 
a a on «on cs iaenig ip ATNT RTA be Wo EMM le LATA SRN RIO Weed ee eA S 132,300.00 
a OE is a a cipiae Ua aide Hea WM eH E RRR ELEN WOO RE Rew eae S 4,999 850.00 
ee ee ee ee rere 56,030.80 
Mcareees Fancr Lupe Ca, of Mew Jersey, Burtington, Ni J... .ccc cs cceccwcccesecsewesccesn eens 366,378.77 
Minneapolis-Moline Power Implement Co., Minneapolis, Minn. ............. 2... cece eee ee eee eee eee 2,335 ,755.00 
ee a cis ai ek A RE RM WA S Ha he new S ORS OS Kn big O 697 ,493.40 
ee La ice hcl ER AE US EA SME ow SR AN ae eaee Hoe 162 ,000.00 
Dearray Deammrnccariae Corporation, TOGKTUR, No Yoo s csc cesiccnccdcwewcessaccenecenece saves 1,792 ,000.00 
ee ee eS A ee eee ne ee 1, 294,650.00 
a i Ss Slt hint tea @ aaa kB le. Whe eso wo BOR NR Ma 574,024.00 
INR EN ee ee ne ee re ae ee 2 ,832 ,732.00 
ee ga ccisig a wiinc ee MMR SATCU SS oN STARR TAEC 04:68 ee CRN SS 409 ,912.10 
a I Sc ab vw AS AES ORE ROS a RTS eS Oates ae ee 772,950.00 
an els oes wa nine e6 SSCS Saad SS OWA RS PSE STAEAN SONS aee Sale 1,890 ,000.00 
enn ree ee ree Oe INE IN oa ioc sare oo ea AAS eRe WOMANS RASWOMAS COOK OS OC RS 127 ,000.00 
Ne ae ee 915,000.00 
8 ash ores gi donning Th NS GCN Ge SRNR LENS Blew lawlekSwd ee OR GNIN 548 , 895.00 
ne I cies oa wig de ma Oh WIHT STRAUS ANS WE RECle ONT a ees Om 229 ,367.09 
a a BN se nica a oe hae epee ee SORE LESSEE Oe Ree SESS Eee 1,034, 250.00 
en ee eee ee ee Ag Er er ee 1,720 ,800.00 
eee ee a, Ns Ga wie bis aed awe eb Su ME RC mA bw SEE aed Were mnals 825 ,000.00 
lS Jad i dai mW! ok OOH RL eA et ak Re Ge a a 1,019 431.56 
RE ee ee eee Pe er re ore 797 , 297.44 
Seth Thomas Clocks Division (General Time Instruments Corporation), Thomaston, Conn........... 149 ,610.00 
en re eR ONE RN IID So pic cian awn ean Saw win de enwlawe RSA eS wee Cae me 600 ,000 .00 
Spang-Chalfant Division (National Supply Co.), Ambridge, Pa........cccccsccscccsccccenesecvers 5 ,093 , 130.00 
ae De os Sak winnie a Sima A Renan. ME TLE RKES AORN OEMS EHS 2,012 ,650.10 
ee ee Oe ee eer rr rer 271,260.00 
er in ede eS ROK e Aebew ab aw wehe ONE eM ed ee ea aNee ee oi 826,000.00 
‘Teanesses Cos! Iron & Ratroad Co., Birmingnam, Ala. ....... 0c. cccscccccscecccsetsacecaensveses 260 ,000 .00 
ne en TO a tw ene kke oe bee ee oOo Se biew Ae eed enaas'e eRwee eas 900 ,000. 00 
en rR iid a wine Guard ars Rw € a eae aa hw eS does hw Cae Row SW eRe Ae 43 ,023.80 
ne ne Ek ces cg inl dda nk ore k dae dd ae aw AO AR Coeds en eae Ones a6 166 ,400.00 
DOMMES LO TROWOS CO, GUONUE F., TIPDOUIMONG, NF on wiv cc cdc cc ciacnascessiwucsessseuceess 359 ,000 . 00 
a ee cig W RAE ahead wien wees NE WkeR ema 1,970 ,000.00 
RPenees RRO Fe ce PUNE ©, TPUNTIIORONE, Phe Dac ce cececcaees cs smenseeeneeceevenesaceasaws 163 ,845.00 
ee cn 6 NC TE ER MN os it a's ck cob kA paw ae tween eA Dee eeauddeece seamed beuna 1 530,000.00 
ee I a ane caver snieerhend Gia wie aw ah mek dae NS ewe WA & Snes BORE aee 48 ,000.00 
ee ig Cane die aska i DAS Roe a we hd AAS Se ROS eee Kew e e ene 130,800.00 
ee i ig os ain Wig acta WK ES FSA ORE DA ESR eS OR Oe 396 ,000.00 
ne tn I ik BI oni. wc ie sos wae Wg ornrad be Ca Kb eee Nada eaninn eet ¥saewnseaa de 148 , 363.70 
Ia a inch nck PG te WA Ow Iw FRAG OK SRA SEK SEN ERAN Sere able eee eee 486 ,400.00 
rear Sr 5 es oc a aalch nemtasicon we ratwl a uke Dunia obi Ae GSW a we aU ml he ROR een NCTM 1,064 ,000.00 
Small-Arms Matériel and Components 
SS ee ee $ 767,112.00 
Se? COU PONOn Ge PCED ©, TSIEN, UDO 6 oii sc cnsceccswencswesousensseweseeeeseeawens 40 , 809.36 
CRPRRSIO-1ONs EOE! OCDOFOGIOM, OGIO, BEASS..«. 6c. coe ck scenic s ccc wecvivacnvdeusscussccceess 171,798.00 
rn os oe ca dk ie lah oe ee A'ene aie ewes Mende aw bees ev aa aces tes 136,569.11 
Colt’s Fatent Fire Armes Manufacturing Co., Hartford, Conn... ........ osccdcvccccecascevesuccceses 45,100.00 
ey ar I RR I a id cirawicie oe ARIK Ser Aelia wR mw AMS iaee a & Oare a ales 60 ,444. 89 
ene ee ke a wraic baa didicna cb wave eee ddeannwbemen waewedeanens 211,399.14 
eee Ses C OUIPNRN, CRONONEE MERON Sonos cas nn vec samnis suend seed Sen wneeeueswasbeeneaca 27 ,009 ,376.50 
A ni Salk yin pl eae ge ere bso He TAKE eRKmee eee Same N een eee 562 ,009 . 80 
peer vane Deemmenterine Co. Bt. Lewis, BAG... okcc oc iacc cascvccsctacccnceaspeasesecesesaeanss 964 , 800.00 
jones & Laugniin Steel Corporation, Pittsburgh, Pa... . 0.0.5 cc ccc cc cc ccccccccccscceescacsscsses 56,690.97 
ee A i asx yield) inl @ we MiGH ODN BIN ie Se E OA Aiena's SRR RAO RO 2 952,798.96 
I "OR I Fr eA CoN rip any WEG Be eal eS WR OER KES 61,351.10 
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Ordnance Production Contracts 








Facility 
Ss Ce, CONN, Te a 6 65 66s chee nicceeeteessasieresecereceed es 
Mill Rose Co., Cleveland, Ohio eer Lon KKAUORSe COTS eheseSeeN TENS 
Republic Steel Corporation, C leveland, Ohio.......... 
i i ee Ch. i as hand csi erase ninsadoes aw eewen 
eee Te 8 Aer rer eer ere 
Stevens Walden, Inc., Worcester, Mass................. psi 
Texas Tanning & Manufacturing Co., Yoakum, Tex.................. 
finion Piaraware Cex, POFT@OO, COMM. 6 onc cc ccccsccesaneccscasccssecs 
Wallace Barnes Division (Associated Spring Corporation), Bristol, Conn... ... 
Wallingford Steel Co., Wallingford, Conn.............. 
Winchester Repeating Arms Division (Western Cartridge Co.), New Haven, Conn. . 


Small-Arms Ammunition and Components 


Aluminum Seal Co., New Kensington, Pa............... 0... ccc ccc ce cceeceeees 
Barium Stainless Steel Corporation, Canton, Ohio.................0..000000: 
Bristol Brass Corporation, Bristol, Conn.......... 
Scovill Manufacturing Co., Waterbury, Conn...................000ceeee: 
Stamford Rolling Mills, Springdale, Conn...................0ccc ee eeees 
Wallace & Sons Manufacturing Co., R., Wallingford, Conn...... 
ee ee a ee ere 


Bombs, Pyrotechnics, and Components 


ee Eee Oe ee. ee 
Atlas Ansonia Manufacturing Co., New Haven, Conn................... 
ee Sn i, I BR oi cbc kceden ovivsesdconnvadtdanaweoles wna 
Budd Manufacturing Co., E. G., Philadelphia, Pa........ 
Chevrolet Motors Division (General Motors Corporation), Detroit, Mich. .... 

Delco Products Division (General Motors Corporation), Dayton, Ohio.......... 
Perera LAOPMOONEEG, FMC, FUCCOUII, Fc 55 5 ccc cc cece cee sa evieccawecdess 

General Metalware Co., Minneapolis, Minn.............. 
oS ae ee a ee ere ere rer eee 
International Flare-Signal Division (Kilgore Manufacturing Co.), Tipp City, Ohio 
Kushman Motor Works, Lincoln, Nebr................-.++-. 


Lite Manufacturing Co., New York, N. Y................... ee ee 
ey DEON CR, FOO BONE, Bee Uancccawecsrvesvacnctvecacsseeees 
Pen Rate ae, SC WN ois onc cdwd ns cee Sbintsenneesnecenveaiaawws 


Noblitt-Sparks Industries, Inc., Greenwood, Ind................200000005 
Oliver Farm Equipment Co., Springfield, Ohio. . 


I I I oo td nha Skits Gea AAR Wwe S66 Ghee Ane ee Mal 

Pittsburgh Water Heater Corporation, Pittsburgh, Pa......................00005- 

ne ree ere ene 

ee A St ns ew ce ae NT Ca aah S Hew Ree Ree eee eae 

seemew Stamos & Toc Co, Semmaw, Mick... .......cccsccsacccsvenescssveess 

aoe SNS CURES PCE ©, LUE, BEG . occ ic ncn ciecedccdedvcarussenewane 

Drea Eee: BNE. TOO, BPG... 5 ss xan x son ena desasccee acwewerdeie nes eee 

Waceroury Cesc Co., WRITES, COORG. 5 ok 5 osc ciivnacnuwdiaas akenecnvediovesaeas’s 
Powder, Chemicals, and Explosives 

meaeennns Ge eearie Tiae., Wim CN a. ion o a Wks iid od Saas We We wee w ews 

Du Pont de Nemours & Co., E. I., Pompton Lakes, N. J.............. eee e ences 

iu Pout de Nempure & Ca... BE. £., Wath, GREic os 5 oasis vc cseccisvteseeseddvsvenis 

reercules Powder Co., Henvel Late function, N. 7.6.6. occcscccccsssccssesvwaces 

|” ee ee ere ee ne me 

eee re i Ne oc cs da ee nlé We RR OK ONE CMON ae eS ORR ROS 

TSN RS ne ee are are aver re eee 

es, SN Ns on 55 455s ooo oe eed AROS SRS RDM MORON ES 


Combat Vehicles, Automotive Equipment, and 
American Car and Foundry Co., New York, N. Y..........005sseeeeeeeseeee eee eeees 
Bendix Products Division (Bendix Aviation Corporation), South Bend, Ind........... 
ner «eee, Re TO eo ae shanbaabeechvcsesaavabeeeowsecnnn 


Continental Motors Corporation, Muskegon, 5 Sra er Sena aise NaS 





4, 
8,961 
7,867 
g 


80,705 


‘ 106 


71,500 


78,411 


60.000 
63,142 


30 , 587. 


24,700 
17 


,440 
300 


340 ,000 


4,000 
400 


,937 


7,000 
5,500 


71,008 


5,860 
,472 
, 240 


,125 


7,000 


48 , 400 


, 500 


54,525 


, 100 
040 


,350 
§ 895 
909 


94 ,404 
04 ,900 


57,500. 


60 , 230. 


3 750. 
293 
6,500 
,750 
6,000 
5.000 
2,500. 


, 904. 


500. 
321,408. 
00 
,472. 
000. 


, 798. 


79 
68 


00 
.00 
25 
00 
35 
00 
17 
56 


00 
16 
00 
00 
00 
00 


. 50 


00 
00 
00 
00 


.08 


00 
00 
00 


19 
00 
00 
00 
00 
9? 
00 
00 
00 
00 
00 
50 
00 
00 
00 


00 
00 


00 
00 
00 
00 
00 
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80 
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Ordnance Production Contracts 
Facility Amount 
ee i ee EC nk sdcv eK beet SSeS ee OSS Ce en eek SSNS ORO ON ee wee" $ 82,376.25 
ee Sig in OAS REM RH ODOC CEE SEN GEASS DAR OR SWEETS Oa 11,599 281.21 
oa ad he ra ile SIKiS AWAD RAD AREY Sk AAA ew ene ewes 84,700.00 
Rockford Drilling Machine Division (Borg-Warner Corporation), Rockford, Ill. ..................4. 159 579.15 
Scintilla Magneto Division (Bendix Aviation Corporation), Sidney, N. Y............ 0. cece ee eee ees 91,210.47 
Dee nn ee ene. apie W OMA ew ee koa RG ESw a eOee a we Re awe Genie 86,341.15 
a os ok a aaa ha We RHE MADRE Ce SMR Sed ena «KUN eee Rows 45 ,638.36 
Fire Control 
EN UN SU gd sc on tne Ow lala 0-8 ASU md im inthe SINS AN ge SO RON Oe aS $ 521,994.89 
Nh leak Enid cute a aha ia iare veld SIA ae Rina Ow a lee SOR NO erin e ie Ne ON 225 ,600.00 
eens SEE, COG. FE POTION, DEON, fk cc nvcuvecwasdweu se seesss beeen ndenkbeseew wane 264,500.00 
i a I Grae cr aia alain shig lgrana aiie tied Xa pla a wee Wee KA ae ee 60 ,000.00 
an sa iain ile ania hae eWay ab ale oe ee Rine Rie ele heme AS SERIA ee 79,500.00 
re i esc ig ge a cid ich dR Ew ALN RRO ae SS Bas aa R wa IOS ek 90 ,300.00 
Tools and Machinery 
I Fs ae wan SENG AA AWARE ORES ENCES A ew Rae $ 52,000.00 
eI oe i pops hc as 6a RG WIR LAR NO RNAS KR wid ONCE RGA GRIER 627 ,000.00 
ne a Od inn 5 NGG A SWE EER ARNE A SORES DOD AS SSN ew Eee eey 121,887.96 
a 0 I NS eG aaa eros se Sw SANE RNAN Naa See Saw Os AD awaceaee 219,002.41 
a a ES Ee ee ee ee eee ene rere 45,310.00 
oI ON ENG ee ae ee ee ee ere ee 59 ,659.00 
a Ne os ac diy iW diag ale Ge O16 eo SY SKS HS SINE EVs CWS ea oe Aue 80 ,390.00 
ee ee ea Ee ee re ee 601 , 207.50 
FC cdg Lar shear ange tS par ne ial aR hse wince W at Wl ca stm ni 46,975.84 
a calc ais ip igice wt ana ele NAW ere MRA Kaw OTe alte areuta ew we we oe Sam 69 ,000.00 
SO a ol dik cin Siw Sid le NMS HN RNa Naa SI Ae waa ae eRe 46,975.84 
ee ee a | ea ee 40 ,868.90 
sn ck ig ie asia GNAT a RIE du Wk UN LNG TRL OR 40 ,350.00 
I I SEES Ee er ee ene er er re ee ae 1,153 ,239.00 
en I soa Sale RE EME'Ss NMR E SAAN ON ew em ekakeetaneeee ses 485 ,330.00 
ee a on ed id lgib ie omtnene CHORIN AN Wik ne SIR WOR A OO ate 323 ,600.09 
an I ance Ka Ngan Moe MR SIERRA ASN RO A eae Oe see ee 70 , 298.27 
ee re ee SR CONN PI 6 ain oaks wane eb has Ree Sa eShEATh heh SESE OMS Ae 46 ,869.40 
a gi Gal oid. re al ash a Ge WHR EAN OU AW RGR S Oe SSW AOS A 458 ,502.00 
I ES er ee ee ere 63 ,506. 24 
New Britain-Gridley Machine Division (New Britain Machine Co.), New Britain, Conn............. 4,467 ,315.00 
Niles Tool Works Division (General Machinery Corporation), Hamilton, Ohio...................44. 442 ,569.71 
Pratt & Whitney Division (Niles-Bement-Pond Co.), West Hartford, Conn..................022.005- 53 ,034.00 
aS ca, og ca ati wrt aw aging We Rscactg WB SIL, Miia, WS a, @ Soares Reem atone 234,220.00 
re i ada eran Wlwie evs wale elem a nie a en are Hee daha tla eo wieainacos 62 ,000.00 
ee hh ose ke aR NORA Me OER ORM ew ee ewe wwe Eee 61,819.80 
an i lle, oan: Sela ae om MUM lei bees he Gore area/ owe lbia le wa 98 ,550.00 
Pee nes PPNINRCE INGO Ch, EOOCIOEE, DREW. . cic is cas cdnccedunscacascuscoaveeviseececeesseeees 950,812.50 
i an I i aia eb Abe WOO DADRA OO Ree Ree he kw eam ae 1,161,500.00 
meeenme-mneer penmarecturimg CO., DeRVEr, CGIO. i... 55a ccc s cecisccencccnsasccasdeseuesoeveeeess 830,400.00 
ee I es sm dune mee ew atesiole ecu nae oa sb wea euueie wiele ae 3 ,060 ,016.00 
earns: © eee © I USREEINN BOUDINO, SIMI oo icctciccewicdcacenncaavesesdsesenee cs eeeereus 42 ,308.00 
RISO GS BERCMIMELY TANMOLACION, DOSIOM, PARSE. oes nc ciecc nc viccestencevassecesseersioneeaeees 50,000.00 
United States Hoffman Machinery Corporation, New York, N. Y............ccccccccccccscccecece 129 ,580.00 
a aisle elencein-w a aise sibel NA wEM SNS SR ORDEAW ESE Maen bows 41,865.00 
were memcmene Corporation, Tolin, Patersam, Bi. Fo osi.c icici cccnn cc css ccccwceseessweewecnioness 136,800.00 
eT la on al ga os aveesiglp fabs ela Gilg olde Ke, anon rl RS a AE Re wR 129,500.00 
I nian a-ha SloreaTd Kern io ale Oa eee amine Oia en ees 64,791.00 
Gages 
nr une PON RN ON se dae ard ig 5 We RNAI R Rohn ARMIN Swe eS WISE WOH SWS $ 129 490.36 
Pratt & Whitney Division (Niles-Bement-Pond Co.), West Hartford, Conn...............2202ee eee 52,403.05 
a 2 a re aah se piesa tee ee eeeweb beseeeeseneener 455,085.00 


Ia = isa ele av ah eirgincl gues Able neve Roe © GR Mla WES bata E ROSES AGA RE RS SES 
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Lubrication 


The Essence of Ordnance Operation and Maintenance 


Capt. George H. Schoenbaum * 


BOUT the time the fathers of this nation were planning 
A the Declaration of Independence, one of their far- 
seeing members warned his contemporaries of how impor- 
tant the careful planning of each detail might become, by 
publishing these prophetic lines: 

For want of a nail, the shoe was lost; 

For want of the shoe, the horse was lost; 
For want of the horse, the rider was lost; 
For want of the rider, the battle was lost; 
For want of the battle, the kingdom was lost; 
And all for the want of a horseshoe nail! 

The moral of Ben Franklin’s ditty was well proved later, 
in the Revolution. 
The Ordnance De- 
partment believes 
these words of warn- 
ing to have a signifi- 
cant bearing on the 
problem of preparing 
for the intelligent 
the 
vast quantities of 


maintenance of 


mechanized equip- 
ment now being 
built. Preventive 
maintenance, particu- 
larly as it relates to 
automotive and kin- 
dred types of equip- 
ment, has been a 
much-discussed subject in private industry for many years. 
Actually, however, it has been blessed with too few sincere 
advocates, and even fewer who have successfully put it into 
practice. 

One reason for the failure of preventive maintenance to be 
universally applied is that no fundamental preventive-main 
tenance program has been planned and inaugurated before 
the equipment it was intended to preserve had been placed 
in actual service. This line of reasoning thereby accounts 
for our concern today over the problems of introducing and 
putting into operation a complete preventive-maintenance 
program to provide for Ordnance matériel. 

Of such a program, the lubrication phase is perhaps the 
most important, even though at first glance it might seem 
but a detail. It must be remembered that no machine can 
move without creating friction, and a little friction can 
wreck a lot of machinery. Thus, lubrication is the “Achilles 
heel” of a machine; or, if you please, the “horseshoe nail” of 
a modern mechanized army. 

Perhaps a word or two on the magnitude of such a pro 
gram will be helpful. Today, the various arms have in service 
many thousand tanks, trucks, half-track cars, tractors, and 
other units of equipment, each of which requires a detailed 
and accurate lubrication procedure if it is to operate suc 


*Chief, 
Ordnance 


Fuel and Lubricants Unit, Field Service, Office of the Chief of 
Captain, Ordnance Department, U. S. Army 





Fic, 1. ORDNANCE LUBRICATION TRUCK 





cessfully. Within a relatively short time, much additional 
equipment, requiring similar detailed servicing, will be 
issued. 

The many benefits which result from the selection and 
application of correct lubricants are recognized by all large 
operators of motor vehicles. In the case of Ordnance equip- 
ment, the same benefits result but are of far greater signifi- 
cance. The use of unsatisfactory or inferior products, or the 
too-infrequent application of suitable products by a fleet 
operator, will result in a high ton-mile operating cost; 
Whereas, in the case of Ordnance, not only will a higher 
maintenance cost result, but the life of much-needed equip 
ment will be seri- 
ously reduced and 
the equipment made 
inoperative at critical 
Some 
the 
nance problems con- 


times. concep 


as tion of mainte 
| Babe Ag sas 


y 
“ 8 


fronting mechanized 
units can be gained 
trom a recent esti- 
mate that $1,000,000 
would be required 


for the maintenance 
of an armored divi- 
sion for 300 hours of 
operation. Ordnance 
lubrication problems, 
in many respects, are 
common to those of commercial fleets but are much more 
difficult for a variety of reasons. 

Any program to better lubrication practices for equip- 
ment operated by troops must take cognizance of conditions 
that will exist in time of emergency and during training 
maneuvers. For this reason, and for simplicity, the number 
of products selected for the lubrication of a vehicle must be 
kept far below the number usually employed by fleet opera- 
tors. Lubrication will have to be accomplished under the 
the 
Power-operated equipment will not always be available, and 


most adverse conditions in and near combat zone. 
for this reason softer lubricants, which have less “staying 
ability,” may have to be used because heavier products can- 
not always be applied by hand guns. 

The need for a carefully planned program has been 
forcefully demonstrated by many considerations. The ne- 
cessity for a substantial reduction in the number of different 
types of lubricants required for the proper lubrication of this 
equipment was made obvious when it was found that the 
instructions of the equipment manufacturers, if followed 
literally, require that each Army post and each field organi- 
zation have available over twenty different grades of lubri- 
cating oil and thirty different grades of greases, in addition 
to many petroleum specialties and related products. The dif- 
ficulties attendant to supplying such a wide variety of prod- 
ucts are obvious; furthermore, the problem is aggravated by 
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ORDNANCE DEPT. STARTING 
SERIAL No.—131. Located on 
plate on instrument panel. 
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Capacity 


Crankcase 
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lubricate Dotted Arrow 
Points on BOTH SIDES 





Lubricant @ Interval 


Bumper Roller (Note 13) EQ V>~._ 
































Above 


90° 
30 


32 
30 


140 






























































CAR, SCOUT, M3SA1 


TABLE OF CAPACITIES AND RECOMMENDATIONS 


—l0 


10 


80 





SNL G-67. Excerpt from TM 9.705 


T 


—30 —30 

For operation in these temperature 

ranges, refer to OFSB 6-G-67 sup- 
plement. 


interval @ Lubricant 


5 GO Front Axle Diff. (See Table) 


(Note 5) 
1 GO Universal Joint (Note 9) 














Spring Bolt CG Ts ~~ NL - 
a s am ~sq = 
| Shock Aicater \isks cG | hh, | Serviced From Under Hood |— 
Steering Knuckle Upper Brg. CG 1 ‘ \, “Wigs 1 CG Engine Trunnion Bearing 
Universal Joint (Rzeppa) and CG 1, * es esta ' 
Steering Knuckle Lower Brg. SONS ; TV EO Fan (plug) (Ai! ceservoir) 
(Note 8) \ ». ae 
Front Wheel Brgs. Wwe 5 7 
oe ee ores Use) We SS ML ea Ce | bzp“[.- 1 £0 Crankcate See Table) 
Tie Rod CG 1°---¥* 7 = Check level daily 
Drag Link CG 1 = 9 1 EO Distributor (sparingly) 
_— ae ” WEB (late models, grease cup) 
Shock Absorber SA 5 ee 2 EO Wick under rotor 
ae ae 1 i a 
aenagE | IN 1 EO Generator (sparingly) 
Brake Vacuum Cyl. (plug) VO 5 = Q 
(Sparingly) 
ice ey og FE ex Ne V2 WP Wetes Pump Shaft (gr. cup) 
N urn cup | full turn) 
Clutch Relay Shaft CG 1 _ \ 1 EO Starter (sparingly) (Note 12) 
Pedal Shaft CG 1 (Reached from under car) 
KEY N\ 1 GO Steering Gear (plug) 
N 5 Oil Filter (Note 11) 
Lubricants Intervals 
o mane = Stent it ° 
EO —Engine Oil ',— 500 miles \ Y2 EO Clutch Release Bearing 
Crankcase grade {-1,000 miles \ 
GO—Gear Oil 2-2,000 miles 1 CG Clutch Shaft 
CG—Chassis Grease 5-5,000 miles N 
Net fot 3° q \ a 
ee ene oe 4 1 HB Brake Master Cylinder 
WP—Waterroo ies | \ (Refill to % in. below hole) 
°. 4 | ° . . 
PO —Penetrating Oil wiaeidiain 1 GO Univ. Slip Joint (Note 9) 
—Shoc sorber Flui ec ally 
SA Note oy seth nara 3 d N 1 GO Universal Joints (Note 9) 
HB —Hydraulic Brake Fluid oo a y 
VO —Vacuum Cylinder Oil Alr Cleaners 5 GO Transfer Case (See Table) 
Spring Bolt CG 1 vy vf 1 CG Propeller Shaft Brake 
, 2 * 
Rear Wheel Brgs. ot: WB 5 f a LP 1 GO Univ. Slip Joint (Note 9) 
Shock Absorber SA 5°” -*" |}, UJ 
(Fill to plug level) ‘ ¢ . : 
Shock Absorber Links CG 1“ |” + 2 Sees 
(Some models) , ‘ 
Spring Shackle CG 1-° 5 GO Rear Axle Diff. (See Table) 
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. FITTINGS—Clean before applying lubricant. Lubri- 


(Note 5) 


NOTES Additional Lubrication and Service Instructions on Individual Units and Parts NOTES 


AIR CLEANERS—(Engine) Check level and refill oil 
cup to bead level daily with EO. Drain, clean and 
refill every 100 to 1,000 miles, depending on operat- 
ing conditions. Every 2,000 miles, also remove air 
cleaner and wash all parts. (Brake Vacuum Cylinder) 
Every 3 months remove brake vacuum cylinder air 
cleaner, located under hood, clean hair and reoil 
with 

. CRANKCASE—Drain only when engine is hot. Flush 
with 4 qt. SAE 10, idle engine 5 minutes and drain. 
Refill to FULL mark on gage. CAUTION:,Be sure 
pressure gage indicates oil is circulating. See Table. 
INTERVALS indicated are for normal service. For 
extreme conditions of speed, heat, water, mud, snow, 
rough roads, dust, etc., change crankcase oil and 
lubricate more frequently. 


wn 


al 


4 


o 





. WHEEL BEARINGS 


cate until new grease extrudes from the bearing. 
CAUTION: Always lubricate chassis lubrication 
points after washing vehicle. 

. GEAR CASES—Check level every 1,000 miles, add 
lubricant if necessary. Drain, flush and refill at end 
of first 1,000 miles; thereafter as indicated at points 
on guide. 

SHOCK ABSORBERS — (Houde) Refill with Shock 
Absorber Fluid, Heavy, (Delco) Refill with Shock 
Absorber Fluid, Light. 

(Front and rear) — Remove 
wheel, clean and repack bearings. 


.RZEPPA UNIVERSAL JOINTS (Front wheels)—Re- 


move level plug in rear of joint and fill through fit- 
ting in wheel hub to level of plug opening. 


. UNIVERSAL JOINTS AND SLIP JOINTS—Use same 


grades of GO as used for gear cases. Apply lubri- 


cant to joint until it overflows at relief valve, and to 
slip joint until lubricant extrudes. 

. DISTRIBUTOR—Wipe distributor breaker cam lightly 
with CG every 2,000 miles. 

. OIL FILTER—Renew filter element every 5,000 miles 
or oftener if necessary. After renewing element, re- 
fill crankcase to FULL mark on gage. 

. STARTER—Remove starter every 5,000 miles, clean, 
and lubricate Bendix drive sparingly with PO. 

OIL CAN POINTS — Lubricate throttle and spark 
control rod ends, clevises, hinges, latches, bumper 
roller and pintle with EO every 1,000 miles. 

. POINTS REQUIRING NO LUBRICATION— 
Springs, Shock Absorber Links (some models, rubber). 
POINTS TO BE LUBRICATED BY ORDNANCE 
MAINTENANCE PERSONNEL AT TIME OF GEN- 
ERAL OVERHAUL —Clutch Pilot Bearing, Speed- 
ometer Cable. 
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MER'S STARTING SERIAL No.—M3-2. 
Located on plate on instrument panel. 


CARRIER, MORTAR, 81 mm, HALF TRACK, M4 


TABLE OF CAPACITIES AND RECOMMENDATIONS 






SNL G-102 Excerpt from TM 9-710. 






































Cc ; Above Lowest Expected Atmospheric Temperature 

apenty 90° +32° +10° —I0° —30° | Below—30° 
SAE SAE SAE SAE 

Crankcase 12 qt. 30 30 30 10 = 

Trans. and Transfer Case 7'/p gt. For operation in these temperature 

Differential (Front) 31/y qt. 140 140 90 80 ranges, refer to OFSB 6-G-3. 

Differential (Rear) 6 qt. 











Lubricate Dotted Arrow 
Points on BOTH SIDES 


CAUTION 











Spring Bolt CG 
Shock Absorber SA 


Universal Joint (Rzeppa) CG 


(Note 7) 


Steering Knuckle, 


Upper and Lower CG 


WB 


Wheel Bearings (remove) 
(Note 6) 


Tie Rod 

Drag Link 
Spring Shackle 
Drag Link 
Steering Gear 


(Seasonal grade) 


Pedal Shaft 
Clutch Relay Shaft 


Brake Master Cylinder 
(Refill to 34" below hole) 


CG 
cG 
CG 
CG 
GO 


cG 
cG 
HB 


Brake Vacuum Cyl. (plug) 


(sparingly) 
Clutch Cross Shaft 
Disc Brake 


KEY 
Lubricants 


EO —Engine Oil 
Crankcase grade 
GO—Gear Oil 
CG—Chassis Grease 
No. 0 (below 32° F.) 
No. | (above 32° F.) 
WB—Wheel Bearing Grease 
No. 2 
PO —Penetrating Oil 
SA —Shock Absorber Fluid, 


vo 


CG 
cG 











Intervals 


{1,000 miles 
2-2,000 miles 
5-5,000 miles 


Check Daily 


Crankcase 
and 


Heavy. 
HB —Hydraulic Brake Fluid 
Air Cleaners 


VO —Vacuum Cylinder Oil 




















Lubricant @ Interval 








w 








nn 


NOTES Additional Lubrication 


1. AIR CLEANERS—(Engine) Check level and refill oil 
cup to bead level daily with EO, Drain, clean and 
refill every 100 to 1,000 miles, depending on operat- 
ing conditions. Every 2,000 miles, also remove air 
cleaner and wash all parts. (Brake Vacuum Cylinder) 
Every 3 months remove brake vacuum cylinder air 
cleaner, located under hood, clean hair and reoil 
with EO. 

CRANKCASE—Drain only when engine is hot. Flush 
with 8 qt. SAE 10, idle engine 5 minutes and drain. 
Refill to FULL mark on gage. CAUTION: Be sure 
pressure gage indicates oil is circulating. See Table. 


. INTERVALS indicated are for normal service. For 
extreme conditions of speed, heat, water, mud, snow, 
rough roads, dust, etc., change crankcase oil and 
lubricate more frequently. 


FITTINGS—Clean before applying lubricant. Lubri- 
cate until new grease extrudes from the bearing. 
CAUTION: Always lubricate chassis points after 
washing vehicle. 

















In 


















See Reverse Side for lubrication 
“of Track Suspension System 





NOT 


terval @ Lubricant 


5 GO Front Axle Diff.(See Table) 


(Note 5) 


























Serviced From Under Hood 

WB Generator (grease cups) 
(Refill cup, turn | full turn) 

CG Front Engine Support 

Oil Filter (Note 10) 

GO Universal Joint (SAE 140) 
(Reached from under vehicle) (Note 8) 

EO Crankcase (See Table) 
Drain, flush, refill. (Note 2) 
Check level! daily 

WB Distributor (grease cup) 
(Refill cup, turn | full turn) 

EO Wick under rotor (Note 9) 

WB Tachometer Drive 
(Refill cup, turn | full turn) 

EO Starter (oilers) (sperins'y) 
(Some models 2 oilers} (Note |!) 

CG Reduction Gear Case (plug) 
(Note 12) ; 

GO Universal Slip Joint (SAE 140) 
(Note 8) 

GO Universal Joint (SAE 140) 
(Note 8) 


WB Clutch Release Brg. (fitting) 


(Remove bottom plate of clutch housing) 


GO 


Trans. and Transfer Case 


(See Table) (Note 5) 
Universal Slip Joint (SAE 140) 


(Note 8) 


Universal Joint (SAE 140) 


(Note 8) 


Rear Axle Diff. (See Table) 


(Note 5) 


Idler Support Brgs. 


GO 
GO 
GO 
CG 


and Service Instructions on Individual Units and Parts NOTES 


5. GEAR CASES—Check leve! every 1,000 miles, add 
lubricant if necessary. Drain, flush and refill at end 
of first 1,000 miles; thereafter as indicated on guide. 
Check with vehicle on level ground. 

. FRONT WHEEL BEARINGS—Remove wheel, clean 
and repack bearings, also remove, clean and lubri- 
cate spindle bushing with WB. 

RZEPPA UNIVERSAL JOINTS [Front wheels) — Re- 
move level plugs, fill through rear plug hole until 
lubricant is level with opposite hole. Every 5,000 
miles remove, clean and inspect universal joints. 
Reassemble, remove plug in spindle, insert fitting 
and inject | Ib. CG. Replace plug. Refill universal 
joint housing. 

UNIVERSAL JOINTS AND SLIP JOINTS — Apply 
lubricant to joint until it overflows at relief valve 
and to slip joint until lubricant extrudes from vent 
at universa! joint end of spline. 

. DISTRIBUTOR—Wipe distributor breaker cam light! 

with CG and lubricate breaker arm pivot with EO 

sparingly every 2,000 miles. 


eo 


_ 


oO 


10 


w 





. POINTS TO 


OIL FILTER—Renew filter element every 2,000 miles 
of oftener if necessary. After renewirg element, re- 
fill crankcase to FULL mark on gage. 


. STARTER—Remove starter every 5,000 miles, clean, 


and lubricate Bendix drive sparingly with PO. Lubri- 
cate Bendix drive shaft outer bearing through oiler 
with EO, 

STARTER REDUCTION GEAR CASE—Every 6 


—_ remove plug in top of housing and refill with 
6. 


. OIL CAN POINTS—Lubricate throttle ends, clevises 


hinges, latches, vacuum cylinder valve and power 
lever linkage, bumper roller slides and bushings and 
pintle with EO every 1,000 miles. 


. POINTS REQUIRING NO LUBRICATION —Springs 


Shock Absorber Links, Bumper Roller Brgs., Water 
Pump and Fan. 

BE LUBRICATED BY ORDNANCE 
MAINTENANCE PERSONNEL AT TIME OF GEN. 
ERAL OVERHAUL —Clutch Pilot Bearing, Speed- 
ometer Cable (See OFSB 6-G-102). 
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the fact that the more numerous the grades and types of 
lubricants are permitted to be, the more numerous are the 
chances of either the wrong lubricants being applied, or of 
no lubricants being available for application. 

The supply position of the petroleum industry in various 
areas, the difference in the products offered for the same 
type of service by different companies, and the actual ques- 
tion of which product is best for military use must be taken 

_ into consideration in the 


Vor. XXII, N. 
a 


two services is very apparent. The appointment of a War 
Department Committee on Liquid Fuels and Lubricants, at 
the instigation of the Ordnance Department, has provided 
a means for the simplification and standardization of lubrj- 
cants as well as fuels. Already a standard diesel fuel and a 
standard gasoline have been adopted and U. S. Army speci- 
fications written in order to permit the Army to retain the 
quality control of these products, One of the first actions of 

the War Department Com. 





planning of a truly compre- 


hensive lubrication program. LUBRICANT 
Engine Oil S.A.E. 10...... 

ttt Engine Oil S.A.E. 30. . 
THE lubrication program ales OISAE 3S... 


developed by the Ordnance 
Department has been divided 
into four important phases: 
(1) the phase dealing with 
the products; (2) the phase 
dealing with lubrication in- 
structions essential to insure 
proper use of these products; 
(3) that of providing the 
proper equipment for the 
application of these products 
and the interrelationship of 
design and lubrication; (4) 
a follow-up plan consisting 
of the selection and training 
of personnel for supervisory 


E. 


Diesel Engine Oil S.A 
ae 4 


Diesel Engine Oil S.: 
Gear Oil S.A.E. 
Gear Oil S.A.E. 
Gear Oil S.A.E. 140..... 


E.P. Gear Oil S.A.E. 90 EP 
Chassis Grease No. 1 


Waterproof Grease, No. 4.. 


Hydraulic Brake Fluid..... 


Vacuum Cylinder Oil 





E.P. Gear Oil S.A.E. 80 EP 


Chassis Grease No. 0............; 


Wheel Bearing Grease No. 2..... 


Shock Absorber Fluid, Light 
Shock Absorber Fluid, Heavy 


mittee on Liquid Fuels and 


SEASON Lubricants was to create a 

rn Winter (Automotive) 
.Summer (Automotive) 

Summer and Winter 


(Radial, Tank) 


common language by stand. 
ardizing an Army nomen. 
clature for lubricants and re. 


ery Winter lated products which is likely 
al a Summer to be adopted and designated 
iad Winter by specifications. This js 
‘whale Summer ha te Ve. 
. Summer Ss i 1. “« I. 
- t shou ye OU 
adeiwtclare Winter nderstood 


that the adoption of this 
nomenclature in no way pre- 
a further reduction 
in the number of products 
which will be made standard 
items of issue. It also should 
be understood that this list 
include 


Summer 


. Winter 


Summer cludes 


.Summer and Winter 


Summer and Winter 


.Summer and Winter 


items of 
Ordnance issue which are re- 
quired solely for ordnance 


does not 








field work, together with the 
inauguration of a system of 
follow-up by the use of rec- 
ords covering the “case his- 
tory” of each unit. In the event of failure, this information 


Taste 1. U. S. Army Sta 


will be used to determine the possible cause of the difficulty. 
Finally, films and other instructional material are prepared 
for use by arm and service schools and training centers. 

To understand the many and varied problems affecting 
the selection, simplification, designation, and standardiza- 
tion of products, it will be necessary first to review briefly 
the policies and practices in effect prior to the present emer- 
gency with respect to product recommendations and the 
interrelationship of the Ordnance Department, the Quarter- 
master Corps, and the various arms operating equipment 
issued by these services. In the past, the Ordnance Depart- 
ment, as a matter of policy, has attempted to adhere strictly 
to the recommendations of the manufacturers of equipment 
whether they be commercial concerns or Ordnance arsenals. 
In the case of commercial manufacturers, this was done in 
order not to invalidate warranties and, in both cases, be- 
cause it was believed that the manufacturers “knew best” 
what their equipment required. Factual information has 
proved the latter not always to be the case. The variety of 
special and proprietary brands prescribed by the many manu- 
facturers obviated the possibility of adhering to this policy 
from a supply standpoint. 

It is the responsibility of the Ordnance Department to pre- 
scribe lubricants and lubrication practices for all ordnance 
matériel. However, only a very small per cent of the total 
volume of lubricants used for ordnance matériel is procured 
and issued by the Ordnance Department. All engine and 


chassis lubricants, whether for ultimate use in Ordnance or 
Quartermaster equipment, is issued by the latter. The need 
for the closest coOperation and coédrdination between these 


AUTOMOTIVE LUBRICANTS AND SPECIALTIES 


matériel. Instrument lubri- 


NDARD NOMENCLATURE FOR cants, recoil oils and similar 
products, which fall within 
the latter classification, are 
not considered within the scope of the War Department 
Committee on Liquid Fuels and Lubricants. They are dis- 
cussed in subsequent paragraphs. 

Those services designing equipment have been instructed 
by the Under Secretary of War to take cognizance of the 
standardization of fuels for Army vehicles, It is expected 
that those vehicles now requiring special fuels will soon be 
modified to permit the satisfactory operation of all vehicles 
in the armed forces on a single diesel fuel and a single gas- 
oline. All lubricants generally required for the equipment 
issued by two or more services are rapidly being simplified, 
designated by U. S. Army specifications, and made “stand- 
ard” by War Department regulations. Thus, a complete 
change in policy is being effected. In the future, all Army 
equipment, made to military characteristics and specifica- 
tions, must perform satisfactorily on fuels and lubricants 
standardized by the War Department Committee on Liquid 
Fuels and Lubricants. 


QUALITY has been given first consideration in the selec- 
tion of all products, but availability necessarily has been 
given careful consideration also. In selecting products for 
particular items of equipment, the manufacturers’ recom- 
mendations are studied carefully. When available, known 
performances in service—Army service—are weighed. After 
the type and consistency of the required products have been 
decided, all U. S. Government contracts are searched to de- 
termine if such products can be obtained under already 
existing contracts. A large percentage of all required oils 
can be obtained on the Navy Department’s Annual Lubri- 
cating Oil Contract, and most of the required greases are 
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listed in the General Schedule of Supplies, Class 14, issued 

by the Procurement Division of the Treasury Department. 

“When a required product is not provided by any existing 

Government contract, a search is made to determine if a 

satisfactory specification exists. The preparation of specifi- 

cations is a lengthy and difficult procedure and is resorted 
to only after every effort has been made on the part of the 
various agencies concerned to utilize one already in existence. 

When it has been 

definitely established 

that one or more 
commercial brands 
are vastly superior to 
the average products 
sold for certain pur- 
poses, “acceptable” 
brand lists are estab- 
lished, pending the 
preparation of | satis- 
factory specifications. 
It has been found 
expedient to require 
prior product ap- 
proval for many 
items before permit- 
ting concerns to bid, 

a practice long uti- 

lized by the Navy 

Department with ex- 

cellent results. 

The progress made 
in simplification and 
standardization can 
best be illustrated by 
the status of recoil 
oils today as con- 
trasted with their status at the outset of the emergency. One 
year ago, the Ordnance Department was procuring, storing, 
and issuing eight different grades of recoil oil, covered by 
six separate specifications. Although it was originally in- 
tended that several of these specifications would be super- 
seded or replaced, their use was still required in technical 
manuals and other regulations which had not kept pace with 
the change in products. An analysis of the various specifica- 
tions revealed that two products, a light and a heavy recoil 
oil, would prove sufficient and that, by making improve- 
ments in the specifications, satisfactory operation over a 
wider temperature range would be provided. The approach 
and solution to this problem are illustrated by Table 2, p. 398. 

Those who have had experience in dealing with the stand- 
ardization of lubricants and related products for the mainte- 
nance of a large variety of types and makes of mechanical 
equipment will appreciate the difficulties which are being 
surmounted. The number of different groups involved and 
their varied experience and training retards the speed of 
this work but assures a high degree of accuracy. All these 
endeavors have been closely codrdinated with the petroleum 
industry and the related equipment manufacturers. The de- 

gree of codperation between both groups has contributed 
much to the progress made. 

The preparation and distribution of detailed lubrication 
instructions and guides for every unit of equipment requir- 
ing lubrication is second in importance only to providing 
proper lubricants. To prevent permanent damage due to im- 





proper lubrication and to reduce maintenance requirements, 
such instructions should be distributed prior to, or at the 
time of issuance of, the equipment for which they are in- 
tended. It will suffice to state that in the past not only have 
lubrication instructions failed to measure up to desired 
standards, but in many cases they were issued only after the 
equipment they covered had been in service many months. 
To remedy this, a carefully planned program has been 
placed in operation. 


IT became apparent 
early in the planning 
of this program that 
the most expeditious 
method of obtaining 
results would be to 
contract for as much 
of the work as possi- 
ble with organiza- 
tions experienced in 
lubrication engineer- 
ing which were al- 
ready equipped with 
the man power and 
facilities to go into 
immediate produc- 
tion. With this in 
mind, a contract was 
negotiated with the 
Chek-Chart Corpora- 
tion of Chicago, IIl., 
which has been en- 


iti 
iH 





et 
if 


gaged in this type of 


Fic. 2. Lusrication Guipe (Front anp Reverse Sipe) For THE work for the past 
Licht TANk 


eleven years. This 
company prepares the 
lubrication information used by most of the major oil com- 
panies in their service stations today. In its civilian pursuits, 
the Chek-Chart Corporation has developed lubrication dia- 
grams and procedures covering all types of passenger cars, 
trucks, tractors, and other types of mechanical equipment. 
It was believed that these would be readily adaptable to 
ordnance matériel. Although most of the men into whose 
hands Army maintenance will of necessity be placed have 
had no previous experience with such equipment, the Chek- 
Chart Corporation has prepared most of the training pro- 
grams and material used by the petroleum industry for 
training similarly inexperienced personnel, so it is well 
qualified to handle this situation, The contract negotiated 
with the Chek-Chart Corporation covers three basic items: 

1. This item will be a bound manual containing general 
lubrication instructions for all types of ordnance matériel 
and is designed to give the reader a broad fundamental 
lubrication knowledge. It measures 6 by 9 inches and 
will contain approximately 304 pages, together with about 
400 illustrations. It is being written in a manner which 
should provide interesting reading and will be issued to all 
supervisory personnel as well as to all service schools and 
instructing personnel. This manual is divided into three 
important sections. The first treats the fundamentals of lubri- 
cation, covering a brief history of petroleum, the high lights 
of refining and blending, and the specifications and testing 
of oils. The second part will be devoted to a clarification and 
explanation of proper lubrication procedure for all ordnance 
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Viscosity, SAYBOLT UNIVERSAL VIscosITY a 
SECONDS INDEX _ Viscosirr, Kentematic Pour Potnt GRavity @ 60° F 
me Centipoises, Ty, 
Centistokes —. Degrees F. —— erate 
@ @ @ G @ @ @ G = 
— 100° F. | 70°F. | 30°F. | —40°F. 100° F. | 30°F. | —40°F.| 100° F. 
New min.|maz.| min.|mazx.| min. mae. nin. max min. oe | max max. min. —_— , ao | pang ‘aan | 
Oil, recoil, U.S.A. 2-36D 4.0 110 —50 . 
Replaced . 
oe N° ear erer 45 | 50 5 | 65 —45 
U.S.A. 2-36C (light). .| 45 | 75 Seana = se = s+ |  ' 
BONNER. ivccsscncd 43 55175| |145| | |. a re eee 
RIXS 42 (Rev. 1)....] 43 55 | 70 170 500 ~25 |, 
RIXS 189........... 38 | 40. Eke ee Se ee Y —<—-_ | we. 
Heavy GRADES : ee ae : i a a — f . ee 
Oil,recoil,US.A.2-964) | | | | | | | | | 820 | 1120 6 | —20 |  |o.seolosas| 
Replaced Pe kn 
ee eer rere 385 |430 5000 -30 
RIXS 121B..........380 400} | | | | | | a1 as “| 3s —— f -| fm 
RIXS 121 (Rev.3).../380 |400} | | | | | | ws | | 60 —20  ., -om 
U.S.A. 2-36 (heavy)...]385 |400| | | | | 4 —5 a 





























TABLE 2. REcoIL 


automotive and artillery matériel. The third and final part 
will discuss lubrication from the standpoint of variable oper- 
ating conditions and the lubrication problems that may be 
encountered under actual field conditions. This manual will 
provide a complete general lubrication reference for the use 
of maintenance personnel and will be of great assistance to 
the various arm and service schools and instructors. The use 
of this manual by new military personnel during the course 
of their instruction will equip them with the fundamentals 
of lubrication which will insure a better knowledge of the 
lubrication maintenance of any ordnance matériel which 
they may have to use or service. 

2. This item will be issued as a loose-leaf binder designed 
to contain detailed lubrication instructions (Ordnance Field 
Service bulletins, six series) for all major items of ordnance 
equipment. These bulletins will be reproduced as a part of 
the technical manual of the equipment concerned, and the 
loose-leaf feature of the binder will permit deletions and 
additions to be made from time to time. In addition to the 
bulletins, it will contain general lubrication instructions per- 
taining to ordnance artillery and automotive matériel. A 
section likewise will be devoted to a “product guide” which 
will list all lubricants to be used in ordnance automotive and 
artillery matériel, whether they are purchased by the Ord- 
nance Department or the Quartermaster Corps. This binder 
is designed to make concise lubrication instructions for each 
piece of matériel, together with a complete list of the prod- 
ucts to be used, readily accessible to personnel in the field. 

3. This item consists of individualized War Department 
lubrication guides for ordnance automotive and artillery 
matériel. The guides embody suitable lubrication diagrams, 
completely identifying all points of lubrication, specifying 
lubricants to be used, and indicating lubrication intervals for 
each point. The guides measure approximately ten by fifteen 
inches and are mounted on heavy bristol board. The sur- 
faces are coated with cellophane for protection against water, 
grease, and dirt, and each guide is edged with metal for 
further protection. Fig. 2 indicates the style of the guides. 








O1x SPECIFICATIONS 


Each guide contains footnotes used to clarify information 
that space prohibits being given in the body of the guide. A 
table of capacities and recommendations lists the types of 
lubricants to be used in the engines and gear housings under 
various atmospheric temperatures. Lubrication guides for 
the scout car and the half-track mortar carrier are shown on 
pages 394 and 395 respectively. 

In certain instances, where extra equipment requiring 
lubrication is carried on the vehicle, it has been deemed ad- 
visable to separate the vehicle chassis from its accessory 
equipment. For example, the guide for a tractor equipped 
with a winch is shown with a tractor diagram on one side 
and the winch on the reverse side. A gun carriage will be 
shown on one side and the gun on the reverse side. In this 
way, each guide is complete for the unit for which it was 
designed, while at the same time the information contained 
is not crowded to a point where the guide becomes difficult 
to interpret or read. 

War Department lubrication guides are being made a part 
of the accessory equipment for the matériel they cover, and 
it is believed that personnel, with little or no lubrication ex- 
perience or mechanical background, can be readily trained 
to care for the equipment assigned to them. The Ordnance 
Department lubrication program, embracing the above- 
mentioned items, will enable those charged with the main- 
tenance of ordnance matériel to expedite the training of 
men, to insure a standard of lubrication throughout the 
armed forces, and to provide complete protection of equip- 
ment, This new lubrication program will supersede all pre- 
vious lubrication data issued to the field. Compliance with 
the lubrication instructions issued under the program will 
be mandatory upon the using arms. 


No. discussion of the Ordnance lubrication program 
would be complete without mentioning the importance of 
giving careful consideration to lubrication during the design 
and standardization of equipment. Careful investigation has 
repeatedly shown that many so-called lubrication problems 
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resulted from faulty design or the absence of satistac- 
tory provisions for lubrication. Slight mechanical modifica- 
tions already have solved many such problems. By incor- 
porating satisfactory seals in the traversing and elevating 
gear housings on artillery matériel, the lubrication of these 
in the greater number of instances, be accom- 


parts can, in t ; 
plished with oils, whereas in the past, cup greases have been 


have 


used almost entirely. 
Although it may be expedient to attempt to remedy some 


of the present difficulties by the use of “special lubricants,” 
their final elimination will only result from improved de- 
sign. Many benefits will result from the decision to stand- 
ardize grease fittings on all vehicles procured and manu- 
factured by the Ordnance Department. Many items now 
have as many as three different types of grease fittings, 
which is an obvious detriment, aot only because of the many 
adapters required, but also because it makes the lubrication 
of such equipment more difficult and less likely to be accom- 
plished satisfactorily. 

For the past several months, the Ordnance Department 
has been studying the design of mobile lubrication units 
which would be capable of rapidly lubricating a number of 
tanks or similar ordnance equipment. The primary function 
of the Ordnance Department, in this respect, is to advise the 
using arms as to the best method for lubricating the automo- 
tive matériel. In view of this, mobile lubrication units, issued 
to the using arms, will not be Ordnance vehicles. The basic 
requirements for such units are: first, it must be capable of 
simultaneously lubricating two vehicles at a time with all 
necessary lubricants; secondly, the vehicle must be capable of 
following a combat-vehicle column. One such unit (Fig. 1), 
manufactured by the Alemite Corporation to Ordnance re- 
quirements and specifications, has been assigned to the 30th 
Ordnance Company at Fort George G. Meade, Md., and this 
unit is now being given field trials at Fort Knox, Ky. To 
illustrate the speed with which vehicles may be serviced by 
such a unit, on a recent test with the Alemite truck it was 
possible to completely lubricate 4 light tanks in 18 minutes, 
whereas the normal time required to lubricate the same 
tanks was about 14 hours. Completion of final designs is 
rapidly being accomplished, and mobile lubrication units 
will become a part of the Army’s mechanized equipment in 
the near future. 


IT IS obvious that any lubrication plan must be system- 
atically followed up to insure its proper functioning. How- 
ever, since the accomplishment of lubrication is, in all cases, 
either a function of the first or second echelon, no definite 
instructions concerning follow-up procedure can be pre- 
scribed by the Ordnance Department. It is expected that 
several important steps will be taken which will do much to 
call to the attention of the line organizations the importance 
of lubrication and the necessity for maintaining lubrication 
records. 

Official approval recently has been secured for the assign- 
ment of qualified fuel and lubrication engineers to major 
Ordnance maintenance organizations in the field. Several 
lubrication follow-up systems have been devised at the insti- 
gation of the Ordnance Department and will be presented 
to the line organizations for their consideration. Enlarge- 
ments of individual lubrication guides, suitable for instruc- 
tional purposes, will be prepared and distributed to arm and 
service schools and training centers. 

An educational program will be developed and instituted 





for the purpose of teaching proper methods of applying lubri- 
cants, and to advise operating personnel generally concern- 
ing the importance of fuels and lubricants in preventive 
maintenance. Government and industry have successfully 
used motion pictures for similar educational enterprises and 
consideration is being given to the adoption of this method. 

In conclusion, it is well to point out that the success of our 
armed forces may very well depend upon good, sound, pre- 
ventive maintenance. While lubrication, to the casual think- 
ing person, may appear as a trivial detail, one must never 
forget that “the best laid plans o’ mice and men gang aft 
agley” because someone neglected to take into considera- 
tion the extent to which some small oversight would affect 
the success of the “over-all” plans. Let not the mechanized 
forces which we now struggle to build and keep ready for 
action fail because someone forgot to keep intact the film of 
oil upon which a mechanized army must travel. 

To those responsible for the inauguration and successful 
operation of the Ordnance lubrication program, it seems as 
though Benjamin Franklin’s famous poem can well be 
paraphrased as follows: 


For 


For 
For 


want of some oil, a bearing was lost; 
want of a bearing, an engine was lost; 
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want of an engine, a tank was lost; 
For want of a tank, a battle was lost; 
For want of a battle, a democracy was lost; 


And all for the want of a film of oil! 


~~ ~ 


With apologies to its honorable author, we suggest this as 
a motto for those responsible for the lubrication of our 
modern mechanized equipment. 


Epiror’s Note.—In a move to simplify the problem of 
supplying oil and gasoline to Army vehicles in the field, 
vastly complicated by the demands of motorized warfare, 
the War Department has announced that one standard type 
of gasoline will replace the four varieties formely in use. 
This announcement embodies the findings of the War De- 
partment Committee on Liquid Fuels and Lubricants, which 
has made a study of the problem during the past several 
months. 

The Army’s standard gasoline is a high-test, 80-octane fuel 
like high-test commercial gasolines. Due to the better mile- 
age it gives, as compared to lower-test fuels, it is expected 
that the Government’s present drive for gasoline economy 
will be furthered by its adoption. 

Fuels for diesel-powered vehicles will now be of three 
varieties instead of the former four, and lubricating oil for 
diesel vehicles has been similarly standardized. 

Airplanes and medium tanks which use airplane engines 
will continue to use aviation gasoline which meets Army- 
Navy Aéronautical Board specifications. 

While no mechanical changes will be necessary in motor 
vehicles now in use, it is anticipated that the use of one 
standard gasoline may influence the design of future models. 

Administrative vehicles—those in use at Army posts, 
camps, and stations—are exempted from this standardiza- 
tion move, but its advantages in storing and distributing oil 
and gas in the field are obvious. 

(In response to a number of requests, this artide will be 
reprinted in brochure form, and will be available to readers 
of Army OrpNANcE without charge upon request to the 
Editorial Offices, 705 Mills Building, Washington, D. C.) 
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Month by Month 


‘THE RIGHT OF THE WELL-DISPOSED AMERICAN 
citizen to keep and bear arms—a right guaranteed him by 
the Constitution of the United States—was reasserted re- 
cently by the Military Affairs Committee of the House of 
Representatives. This action came at a time when reassur- 
ance was needed. The most dangerous effect of the present 
national-defense program, requiring hundreds of Govern- 
ment-owned plants for the production of armament, will be 
the monopolistic use of those plants by the Government in 
peace time. In the hands of un-American leaders, the plants 
could be used to disarm our citizens. That is to say, there 
would be no private arms production—and out would go 
another constitutional guarantee, 

It must be insisted that no disposition be made of these 
plants which would in any way infringe the right of the 
private individual to keep and bear arms. If these plants are 
operated by the Government—as many factions are urging 
even at this time—then the death knell will be sounded for 
a private arms industry, and the individual American citizen 
will not have the wherewith to guarantee his constitutional 
right. A despotic government might disarm every American 
citizen by a single fiat! 

Anyway, the reassuring stand of the Military Affairs Com- 
mittee was taken when the Draft Property Act (Senate No. 
1579) was before the committee. The committee promptly 
amended the sweeping powers of the bill as follows: “And 
provided further, That nothing herein contained shall be 
construed to authorize the requisition or require the regis- 





tration of firearms possessed by any individual for his per. 
sonal protection or support (and the possession of which jg 
not prohibited nor the registration thereof not required). 
nor shall this act in any manner impair or infringe the right 
of any individual to keep and bear arms.” 

The committee went even further in its enunciation of 
sound American doctrine. In its report on the House bill. 
the committee had this to say: 

“The amendment provides in substance that nothing con- 
tained in the bill shall be construed to authorize the Presj- 
dent to requisition or require the registration of firearms 
possessed by an individual for his personal protection or 
sport (the possession of which is not already prohibited nor 
the registration thereof required) and that the act shall not 
impair or infringe the right of an individual to keep and 
bear arms. . . . There appears to be no occasion for the 
requisition of firearms owned and maintained by the people 
for sport and recreation, nor is there any desire or intention 
on the part of the Congress or the President to impair or 
infringe the right of the people under Section 2 of the Con- 
stitution of the United States, which reads, in part, as fol- 
lows: ‘The right of the people to keep and bear arms shall 
not be infringed.’ However, in view of the fact that certain 
totalitarian and dictatorial nations are now engaged in the 
willful and wholesale destruction of personal rights and 
liberties, your committee deem it appropriate for the Con- 
gress to expressly state that the proposed legislation shall not 
be construed to impair or infringe the constitutional right of 
the people to bear arms. In so doing it will be manifest that, 
although the Congress deems it expedient to grant certain 
extraordinary powers to the Executive in furtherance of the 
common defense during critical times, there is no disposition 
on the part of this Government to depart from the concepts 
and principles of personal rights and liberties expressed in 
our Constitution.” 

Here was a bill which was very slipshod, or else deliber- 
ately bad, in its original preparation. It was designed pri- 
marily to give the War Department power to requisition 
machinery in the hands of profiteers who were demanding 
unconscionable prices—meanwhile the national-defense pro- 
gram suffered. But the energetic authors of the bill quite 
overstepped the bounds of sensible American legislation. 
They proposed powers so sweeping that a basic constitu- 
tional right—the right to keep and bear arms—could have 
been infringed. Thank God that occasionally there are fear- 
less legislators who will not permit the disarming of their 
own citizens while preaching armament for the citizens of 
other countries. 


5 


THE CONCERTED EFFORT OF THE WAR DE- 
partment, through its Contract Distribution Division, and 
the Office of Production Management, through a similar 
organization, to spread defense contracts over the entire 
country is showing wide effect. The Ordnance Department 
reported in mid-September that fifty of its prime contracts, 
totaling $271,651,962.06, were subcontracted to the amount 
of $163,538,719.92—or 60.2 per cent. A total of 9,974 sub- 
contractors received work. 

The highest percentage of subcontracting took place in 
those companies working on tanks and combat vehicles. A 
total of $98,519,010.30 out of $151,677,397.89 in prime con- 
tracts was farmed out. This amounts to 65 per cent. Artillery 
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contracts covered by the survey show 54.3 per cent in sub- 
contracts; small arms, 56.6 per cent; ammunition, 54.5 per 
cent, and Defense Aid, 50 per cent. The prime contractor 
showing the largest percentage of subcontracts is the Dutton- 
Rainson Company for practice shells. Out of a contract 
amounting to $206,323, a total of $169,539, or 82.5 per cent, 
was subcontracted. In some cases, the subcontracts were for 
materials or finished parts which, under the War De- 


raw ‘ vi : 
partment’s and OPM’s new restricted definition of subcon- 
tractor, would not now be considered subcontracts but were 


so considered when the contracts were let. 

The organization of the War Department’s new Contract 
Distribution Division was completed rapidly and already has 
made good progress in its work of spreading defense busi- 
ness to the small manufacturer whose normal peace-time 
work has been badly disrupted by the force of priorities. The 
new division works closely with similar organizations in the 
Navy and the Office of Production Management. 

3 

THE 125rs ANNIVERSARY OF THE WATERTOWN 
Arsenal, Watertown, Mass., is more than a mere recording 
of years in the development and production of military 
armament for the Army and Navy of the United States. The 
anniversary comes in a period of national emergency when 
the importance of this and other arms-manufacturing estab- 
lishments takes on new significance. Brig. Gen. R. W. Case, 
commanding general at Watertown, in the leading article in 
this issue, recounts the work of the arsenal throughout a 
century and a quarter of service. Pioneer in gun making and 
constant advocate of metallurgical advancement, Watertown 
today is second to no other plant, private or public, anywhere 
in the land in its importance to the armament-production 
program, ArMy OrpNANCE extends its felicitations to one of 
the pillars of our defense structure. Watertown has earned 
for itself throughout the years a reputation of dependability, 
the like of which is not exceeded anywhere. May this time- 
tried institution long hold its place of leadership not only in 
the present difficult days but even in the more uhcertain days 
that are ahead when popular interest in armament produc- 
tion will not be as great as it is now. 

At the ceremonies observing the anniversary at Water- 
town on September 23rd, the keynote of the arsenal’s 
importance and historical significance was sounded by Maj. 
Gen. C. T. Harris, Jr., chief of the Industrial Service, Ord- 
nance Department. General Harris said: 

“At Watertown Arsenal, at the five other manufacturing 
arsenals of the Ordnance Department, and in the plants of a 
loyal and an efficient private industry the country over, the 
wheels are turning night and day. They are turning in order 
that the voice of this country, heard among the nations of 
the world, will not have the hollow sound that goes with 
warning words spoken when there is no power to enforce 
them. The armed forces, labor, and management stand, and 
should stand, as one man to guarantee that this nation will 
not speak in vain. In these times, a nation unarmed is a 
helpless nation. It is with pride, therefore, that on this day 
we salute an institution which, for 125 years has operated to 
arm the men of America. 

“Watertown Arsenal has distinguished neighbors along 
the Charles River. Harvard University and Massachusetts 
Institute of Technology have grown old with Watertown, 
and each of these three neighbors has, in its own way, made 





great and lasting contributions to our national life. Each has 
grown mellow with the years without losing that forward 
look—the characteristic American tradition of progress. 

“Watertown Arsenal has served the nation both in times 
of war and in times of tranquil peace, perhaps more trying 
than those of war, when the American people have given 
little thought to arming the nation for defense. At all times, 
the men of Watertown have set an example of loyalty that 
has seldom been equaled anywhere. There is a reason for 
this—an understanding knowledge back of the patience and 
good will shown here during the years. 

“Today it gives me genuine pleasure to sit on this plat- 
form with James F. Maguire, Michael T. Carney, and Oscar 
W. Brockhouse, civilian arsenal workers with whom I 
served here thirty-one years ago. The decades of service that 
they have given to their country should stand as an example 
to workers the nation over. Honest, faithful, and intelligent 
service and leadership given by these and other workers to 
Watertown and to other Ordnance Department arsenals will 
erect a lasting monument for them in the hearts of people 
of this country.” 


2 


THE WAR DEPARTMENT, THROUGH THE OF- 
fice of the Under Secretary of War, has directed all of its 
815 purchasing agencies throughout the country to effect 
new policies and regulations designed to bring more of the 
nation’s industries into the defense program. This step will 
tend to eliminate distress caused by loss of business to small 
industries through the exercise of priorities and the scarcity 
of raw materials, The new regulations result from studies 
and conferences with the former Defense Contract Service 
of OPM and the Navy Department and have been furnished 
to the supply arms and services by the Contract Distribution 
Division which was created August 23rd in the Office of the 
Under Secretary of War. 

Through the new plans, the industrial load of the defense 
program will be spread to more manufacturers by liberaliz- 
ing the procurement methods and by putting into effect 
regional bidding. Industries now can negotiate with the 
Army for defense contracts, either individually or in groups. 
Awards in certain cases can be made at prices up to a fifteen 
per cent increase over the lowest quotation received or the 
last price paid. Trial orders may be placed and performance 
bonds may be eliminated when necessary. Inspections on 
items will be made at the plant in order to facilitate pay- 
ments to contractors. 

In submitting bids on competitive work, the bidder will 
attach a filled-in questionnaire regarding his plans for sub- 
contracting. The prospective contractor also will state 
whether he has adequate plant facilities and trained labor on 
hand and if not what methods he proposes using to over- 
come the inadequacies; whether he possesses sufficient work- 
ing capital; and the extent to which he will need new 
machine tools and if these tools are immediately available 
to him, 

Contracting officers are authorized to divide awards so 
that parts can go to several plants instead of to single low 
bidders. Nearly all manufacturers successful on Army con- 
tracts in the future will have obligated themselves to arrange 
subcontracting in their own region so that other industries 
in the vicinity suffering from lack of civilian contracts can 
take up a share of the defense load. 
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Morale 
An Editorial 


HE popular morale of the nation—as distinguished from 

the military—is its collective mental state affected by 
such factors as zeal, confidence, spirit, and hope. Our popular 
morale as regards the all-out effort for arms production is 
not as high as it should be. Yet, unless that morale is of the 
highest, the armament production job will fail. We had 
better diagnose the malady quickly and adopt a remedy at 
once. For as popular morale goes, so goes everything else— 
the fighting forces as well as the human machinery of arms 
production. What are the causes of this low morale, and 
what are the remedies? Every fair-minded patriotic person 
will demand that adequate remedies be applied, no matter 
what the cost. 

In seeking the causes one has only to remember the shabby 
pacifism of the American people during the last two decades. 
We are now paying the price of that pacifism, and no amount 
of tall talk can undo the damage done by years of idiocy. 
And the guilt should not be spread thin. 

The pacifism of the press did untold harm to the national 
defense of the United States by its hypercritical denuncia- 
tions of things military—especially military training and 
planning. It was the press that fanned to fever heat the 
stupid crusade against armament manufacture and developed 
an attitude of mind on the part of the people wherein arms 
making became synonymous with warmongering. 

The pacifism of the pulpit all too frequently spoke in 
derogation of military discipline and training. It helped to 
inculcate in youth an unrealistic view of the problems of 
war and peace. It was the pulpit that often misconstrued the 
cause and effect of war. It was the pulpit—of all places— 
that frequently branded as unchristian the discipline of the 
soldier, the dignity of hard work, the thrift of the wise. 

The pacifism of the politician was exceptionally blatant 
during those years in its childish crusades against our 
national-defense machine. Some clumsy politicians did irrep- 
arable damage when they turned the technique of smear 
campaigning upon “munitions makers” and other exponents 
of military preparedness. Consummate hypocrites, other poli- 
ticians all but starved the defense forces while wasting 
billions of dollars on make-believe hard times. It was the 
cheap politician who misled the people by broadcasting his 
own ignorance of the national defense at a time when his 
voice should have been raised in the soundest support of it. 

The pacifism of the pedagogue was yet more serious. It 
went to such extreme lengths as to permit an alien visitor to 
our shores (now safely established in one of our larger uni- 
versities), to urge the youth of America to renounce arms 
for the defense of country, thereby striving to indoctrinate 
our young men with the contemptible treachery of the Ox- 
ford Union and the Communist, It was the misguided peda- 
gogue who germinated false doctrines concerning war and 
peace akin to his other false theories. 

Do you question the fact of such indictments? Then take 
but one example—it is from the Pilgrim Highroad, “a maga- 
zine for young people,” issued under certain religious aus- 
pices, May 1934, Vol. II, No. 9, p. 30. In a report in that publi- 
cation on the Student Peace Poll on War, prepared by the 
Intercollegiate Secretary, Y.M.C.A., at New York University, 
the chairman, Committee on Student Enrollment, War Re- 





sisters’ League, wrote: “Young people today are finding facts, 
They are thinking straight. They see that covenants and 
pacts and treaties alone are not enough to free us from the 
war plague which is in our veins. They are ready to offer 
their lives and their liberties for that purpose. It is magnifi 
cent. They are daring to carry their faith into action. As 
Einstein said, ‘Our governments are in a rut. They either 
cannot or will not disarm and trust to justice.’ The student; 
are helping to make a new day of peace possible by com. 
mitting themselves to the simple formula that wars will 
cease when men refuse to fight.” (Italics ours.) 

Multiply such instances by thousands and insert names 
and places as can every casual observer with the memory of 
a 7-year-old. The catalogue becomes so vast that only the 
blind will fail to see the extent of the damage that was done 
to the moral fiber of our people. In these and like causes lie 
the reasons for our present failure to meet defense obliga- 
tions more spontaneously. 


On this foundation have we reared the uncertainties of 
the present. These uncertainties are most harmful. The ar- 
mament objectives constantly change and are heaped, one 
upon another, to staggering proportions that prevent orderly 
planning or consistent solution. Add to this, the constantly 
changing method of administration wherein trial and ex- 
periment take the place of definite, long-projected policies. 
The overhead defense machine of the United States has 
become so cumbersome with its myriad officials, so change- 
able in its form, and so academic in many of its mental 
processes, that it creaks under its own weight. Finally, the 
unchecked license of radical unionism has shaken the faith 
of the ordinary citizen to the point where work to be done 
becomes an unknown quantity subject entirely to the whim 
of a few individuals in whose power lies the exclusive per- 
mission whether a fellow citizen may earn a livelihood or 
not. In this conglomeration of conflicting un-American in- 
terests, unsound social theories, and uncertain economic 
plans, piled high upon the background already described, 
lie the causes of the condition of the popular morale. 
What is the answer? There is only one—sound general- 
ship. Not alone the generalship of the battlefield but the 
generalship in the factory, on the farm, in the home. We 
have such generalship in the fighting forces; we do not have 
enough of it among our civilian leaders. Too many of them 
are afraid of their shadows! Until leaders come forward in 
all the respective spheres of action to contest the false doc- 
trines that undermine our national strength, the arms-pro- 
duction program, and indeed every program for the welfare 
of our country, will progress at only a snail’s pace. Such 
generalship, as far as the national defense is concerned, re- 
quires a deep knowledge of the problem. Arms production is 
a difficult task even for American manufacturing ingenuity. 
It is a field that has no place for ignoramuses, theorists, or 
prima donnas. Fearless men in civil life, imbued with a 
sense of sound generalship, will be the salvation of our 
armament effort, for they alone can instill the zeal, con- 
fidence, spirit, and hope that are popular morale. “Free 
peoples can escape being mastered by others only by being 
able to master themselves.” L. A. 
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Tue Twenty-Seconp ANNUAL MEETING 


THE Twenty-Second Annual Meeting of the Army Ordnance 
Association was held in Detroit, Thursday, October 9, 1941. It 
was an epoch-m-king occasion. The attendance was the second 
largest in the history of the Association, the papers and discus- 
sions were of utmost timeliness, the demonstrations were of un- 
usual significance. The meetings and conferences were at the 
Book-Cadillac Hotel, and the demonstrations were at the Detroit 
Tank Arsenal, the world’s largest arsenal now engaged in the 
mass production of the American medium tank, Inasmuch as 
time did not permit publication, in this issue of ARMY ORDNANCE, 
of the various addresses which were delivered at the meeting, 
all will be published in the next issue. 

The first session of the Twenty-Second Annual Meeting was 
known as the Ordnance Production Session—a technical and 
scientific discussion of armament manufacture by officials of com- 


" panies now actively engaged in the mass production of ordnance. 


Col. William W. Coleman, of Milwaukee, vice-president of the 
Association, presided at this session. Greetings to the assembled 
guests were given by Alex Dow, chief of the Detroit Ordnance 
District. The following papers were presented at this session: 
“Manufacture of Light Tanks,” by Charles J. Hardy, president, 
American Car and Foundry Company, New York; “Manufacture 
of Propellent Powder,” by Lieut. Col. Henry N. Marsh, man- 
ager, Smokeless Powder Operations, Hercules Powder Com- 
pany, Wilmington; “Manufacture of Gun Carriages,” by J. E. 
Trainer, vice-president, Firestone Tire & Rubber Company, 
Akron; “Graphic Production Control in the Arms Program,” 
by James D. Mooney, vice-president, General Motors Corpora- 
tion, New York. Approximately 500 members and guests at- 
tended this session which was held in the Crystal Ball Room of 
the hotel. 

The Industrial Mobilization Luncheon, the annual gathering 
for the discussion of progress in special fields of ordnance manu- 
facture, was held at 12:30 p.m. in the Grand Ball Room. This 
luncheon was originally scheduled to be held in the Italian 
Garden, but the numbers in attendance were so great that it was 
transferred to the larger hall. Approximately 700 members and 
guests attended the luncheon, which was presided over by Col. 
Frederick H. Payne, of Greenfield, Mass., vice-president of the 
Army Ordnance Association. The address, “The Detroit Tank 
Arsenal,” was by K. T. Keller, president, Chrysler Corporation. 

Immediately following the luncheon, members and guests were 
taken by bus to the Detroit Tank Arsenal. There were some 
thirty bus loads for the 12-mile journey to the arsenal and re- 
turn. Upon arrival at the arsenal the group was divided into 
parties of twenty-five and escorted through the huge establish- 
ment. Visitors were taken down the main aisleway, on either 
side of which the tremendous manufacturing operations in 
progress could be observed. Next, the visitors inspected the 
production lines where three rows of medium tanks could be 
seen advancing toward completion after the fashion of automo- 
tive quantity production. Guests were then taken to the extensive 
testing grounds immediately adjoining the arsenal where each 
vehicle is given its prescribed test run before it is turned over 
to Government inspectors. This was one of the most inspiring 
sights seen at any of the annual meetings in the entire history of 
the Association, for here was the materialization of principles the 
Association has stood for from the very beginning. The Chrysler 
Arsenal is concrete evidence of American peace-time industry 
producing the things of war—the very culmination of doctrines 
that had been upheld at annual meetings of the society at the 





Aberdeen Proving Ground since the termination of the World 
War in 1918—‘Pledged to industrial preparedness for war as 
our nation’s strongest guaranty of peace.” 

The evening program began at 6:30 in the Crystal Ball Room 
where a reception was held for the Army Ordnance Medalists. 
Col. Herbert W. Alden, recipient of the Frank A. Scott Gold 
Medal for Meritorious Ordnance Service, and Col. James L. 
Walsh, recipient of the William Crozier Gold Medal for Meri- 
torious Ordnance Service were the guests of honor, Promptly at 
7:15 the distinguished guests were seated at the speakers’ table 
and the entire assembly arose for the playing of the National 
Anthem. Throughout dinner, the Ordnance song by Irving 
Berlin, “Arms for the Love of America,” was the musical theme 
interspersing standard classical selections by the orchestra. 

Brig. Gen. Benedict Crowell, of Cleveland, Ohio, president of 
the Army Ordnance Association, was the presiding officer at the 
dinner, He presented Colonel Coleman, who, in addition to being 
vice-president of the Association, is also chairman of the Asso- 
ciation’s 1941 Committee on Awards. Colonel Coleman presented 
the candidates to receive the medals. In citing Colonel Alden, 
Colonel Coleman said : 

“The Army Ordnance Association acclaims this leader among 
automotive engineers for his service to the national defense, Of 
sound judgment, wide experience, and acknowledged engineering 
skill, Colonel Alden typifies the best traditions of the patriotic 
citizen in his allegiance to the national defense. His service to 
industry and the Army ever has been distinguished by the 
absence of self-interest and the desire to give of the best of his 
talents to the betterment of military equipment for the defense 
of his fellow citizens. The Association honors Colonel Alden 
with its medal bearing the name of Col. Frank A. Scott, whose 
contributions in the field of industrial preparedness for the wel- 
fare of his country have brought about conditions under which 
engineering for national defense at last is given its proper valua- 
tion and appreciation.” 

When Colonel Walsh was presented to receive the Crozier 
Medal, Colonel Coleman read the following citation: 

“The Army Ordnance Association acclaims the founder and 
first editor of its journal, ARMy OrpNaANnce, for his foresight, 
perseverance, and continued loyalty to it and its ideals through 
many years. Untiring in his efforts to advance the Ordnance 
cause, ever zealous in his willingness to help the matériel prog- 
ress of the United States Army, it is particularly appropriate 
that Colonel Walsh be the first recipient of the Association’s 
medal bearing the name of his former chief, General Crozier, 
himself a prime advocate and willing sponsor of the Army Ord- 
nance Association since its foundation twenty-two years ago.” 

Both medalists were acclaimed by the more than 1,300 mem- 
bers and guests who were in attendance at the dinner. 

The addresses of the evening were as follows: Alvan Mac- 
auley, president of the Automobile Manufacturers Association, 
spoke on “The Automotive Industry and the National Defense” ; 
W. H. Harrison, director of the Production Division, Office of 
Production Management entitled his address “Needed—More 
Armament Production”; Maj. Gen. C. T. Harris, Jr., chief, 
Industrial Service, Ordnance Department, spoke on “Ordnance 
of Tomorrow—Today.” General Harris spoke on behalf of Maj. 
Gen. C. M. Wesson, Chief of Ordnance of the Army, who was 
overseas on official business. 

The theme of this annual meeting was different from that of 
any preceding gathering of the Association, In former years, it 
had been the custom for officers of the Army and others con- 
nected with the defense forces to present current accounts of the 
plans, policies, and hopes of industrial mobilization. Now, with 
the country geared for armament production, it was most fitting 
that industry itself speak its mind on the job in hand. For this 
reason, representatives of private industry and officials of com- 
panies now engaged on mass-manufacturing operations were the 
speakers, and the story they told was one of inspiration and 
encouragement. It was evident from the spirit predominating 
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every session of the meeting, that American industry and the 
Ordnance Department of the Army are united in one great en- 
deavor to speed the quantity production of armaments of all 
kinds. The Twenty-Second Annual Meeting of the Army Ord- 
nance Association was successful in every respect but particu- 
larly in demonstrating that the things the Association has stood 
for consistently and steadfastly from the beginning are now in 
the stage of materialization. To have stood by one’s guns has its 
satisfactions ! 


THe OrpNaNcE ENDOWMENT 


Opposite this page is inserted a copy of a brochure on the 
Ordnance Endowment. It is an invitation to the companies now 
engaged in ordnance production to be among the contributors to 
an endowment fund sponsored by the Army Ordnance Associa- 
tion. The brochure is published here in order that all readers of 
this journal may be familiar with the undertaking, the reasons 
which prompt it, the methods which are being followed, and the 
ultimate hope of the Endowment Committee. The brochure is 
self-explanatory in its statement of aims and purposes. It is 
issued over the name of T. M. Girdler, chairman of the Endow- 
ment Committee, and it contains the names not only of the 
gentlemen who are assisting Mr. Girdler as members of the 
committee but also of the officers and directors of the Associa- 
tion who will be charged with the administration of the endow- 
ment if and when it is successfully established. 

It is entirely appropriate that the United States, having many 
foundations for international peace by various means, have at 
least one devoted to the exclusive purpose “peace by prepared- 
ness.” Our present armament experience furnishes ample proof 
of the continuing need for a strong technical and scientific body 
pledged to the advancement of armament preparedness for the 
peace of our country. 

A great deal of thought has been given to the work of the 
committee by its members. Mr. Girdler, the chairman, has been 
especially active in organizing the committee. The editors of 
ARMY ORDNANCE take this means of extending to him and his 
associates on the committee not only their thanks for the splendid 
work done thus far in organizing the group, but also their con- 
gratulations on the timeliness of the enterprise and the success 
which so worthy a project is entitled to receive. 


NECROLOGY 


Cot. JEREMIAH CAMPBELL, charter member of the 
Army Ordnance Association and formerly a director of the 
Boston Post, died at his home in Salem, Mass., September 6, 
1941. He had retired recently as manager of the Salem Ter- 
minal Company and lived at Winter Harbor, Mass. 

Colonel Campbell, born in Chelsea, Mass., had lived many 
years in Salem where he took an active part in civic affairs. He 
was graduated from the Massachusetts Institute of Technology, 
served in the Ordnance Department during the World War, and 
was decorated by the Government of France for meritorious 
service, A gentleman of charming personality, Colonel Campbell 
was a loyal and energetic proponent of the Ordnance cause and 
lost no opportunity to advance both the engineering and military 
supply problems connected therewith. During all the years since 
the World War he maintained active contact with the Ordnance 
Reserve Corps and, at the time of his retirement, was promoted 
to the grade of colonel. 


STEPHEN W. DIMICK, vice-president in charge of the 
Small-Arms Division of Colt’s Patent Fire Arms Manufacturing 
Company, died suddenly at West Hartford, Conn., August 5, 
1941, Mr. Dimick had been a member of the Army Ordnance 
Association for many years and had taken an active part in up- 
building the organization, particularly in the New England area. 
Widely known among sportsmen and handgun shooters in all 





parts of the country, Mr. Dimick long had been identified with 
the manufacture of small arms and small-arms ammunition, He 
was born in Boston and first entered the sporting-goods business 
there and subsequently became connected with the Winchester 
Repeating Arms Company. He had been with the Colt Company 
since 1923 as sales manager. In 1935, he was made a vice-presj. 
dent of the company, During his service with Colt he had charge 
of western sales and later was brought to the main office and 
placed in charge of small-arms sales. 


Cot. EVERETT COLLINS, Ord. Dept., U. S. Army, dieg 
suddenly at his home in Columbus, Ohio, July 27, 1941. He was 
Ordnance officer of the Fifth Corps Area. The following gen- 
eral order, published by Maj. Gen. Clement A. Trott, command- 
ing general of the corps area, describes the life and works of this 
well-known officer and expresses the sentiment which will be 
shared by all his friends. 

“The death of Col. Everett Collins, Ordnance Department, 
corps-area Ordnance officer, which occurred at his home on the 
27th of July 1941, is announced by the commanding general with 
deep regret. Colonel Collins was commissioned a second lieuten- 
ant of Cavalry, September 9, 1910, shortly after his graduation 
from Norwich University with a degree of bachelor of science in 
civil engineering. He was promoted first lieutenant of Cavalry, 
July 1, 1916, and captain of Cavalry, May 15, 1917. On July 1, 
1920, he was promoted major of Cavalry and transferred to the 
Ordnance Department. He was promoted lieutenant colonel, 
Ordnance Department, on July 10, 1935, and to colonel on August 
15, 1939. He was assigned to duty as Fifth Corps Area Ordnance 
Officer on August 3, 1938. 

“Colonel ‘Collins was a graduate of . the 
School First Year Course in 1915. He served two tours of duty 
in the Philippine Islands and at various stations on the Mexican 
Border. He was commanding officer, San Antonio Arsenal from 
July 1926, to April 1930, and in command of Curtis Bay Ord- 
nance Depot from October 1934, to July 1938, Colonel Collins 
was at all times found equal to the important and responsible 
positions in which he was placed during his thirty-one years of 
active service as a commissioned officer, and his record bears 
testimony to his high character and fidelity to duty. He dis- 
played at all times the finest soldierly qualifications, loyalty and 
devotion to his profession which won the commendation of all 
those with whom he served.” 


Mounted Service 


ALVAN T. SIMONDS, president of Simonds Saw and Steel 
Company, Fitchburg, Mass., widely known in industry, died 
September 2, 1941, at his home in Boston. Mr. Simonds was 
assistant chief of the Boston Ordnance District. 

sorn in Fitchburg, Mr. Simonds was graduated from Harvard 
in 1899 and studied metallurgy in Sheffield, England. He became 
president of the company in 1913, later relinquishing this posi- 
tion to his brother, Gifford, and again resumed the post on 
Gifford’s recent death. 

Fearless in his espousal of sound economic doctrines, the 109- 
year-old company of which he was head was referred to by 
himself as a “paternalistic, autocratic, family affair.” At that 
time, 1938, he was testifying before the Senate Profit-Sharing 
Committee and said his company would not favor Government 
supervision of profit-sharing. He said his company had main- 
tained a pension fund for thirty-five years. 

Early in 1917, his company offered its services to the Army 
Ordnance Department. Mr. Simonds became a captain in the 
Ordnance Reserve and was in charge of the purchase and pro- 
duction of helmets and body armor. Due in large measure to 
early experiments of the company, more than one million hel- 
mets were made of American steel by American manufacturers 
and were ready for shipment December 1, 1917. As assistant 
chief of the Boston Ordnance District and a charter member of 
the Army Ordnance Association, he was held in high esteem by 
his Ordnance confreres for whom his passing is a real loss. 
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Tue Macuine Gun—Its Earty Apptications, Part II 


Lieut. Cot. CALVIN GopparpD 


Or the “mystery piece” mentioned at the close of the preceding 
installment, we shall have considerably more to say. Meantime, 
it may not be amiss to revert for a space to certain contem- 
porary machine weapons and to enlarge upon the brief descrip- 
tions of these already offered. 

The “Coffee Grinder,” so-called, was the invention of Wilson 
Ager (incorrectly spelled “Agar” in Major Fosbery’s article— 
see Part 1), an American who, in 1866, took out two British 





Fic. 3. A Crvir War “Corree GRINDER” 


patents (Nos. 152 and 1,852) on his piece. Yet a search of U, S. 
Patent Office records over the years 1856-1870, inclusive, fails 
to reveal any American ordnance patent issued to one of his 
name, despite the fact that over this period he was patentee of 
no less than nine different devices for use in industry—most of 
these dealing with the cleaning of rice. His weapon embodied at 
least two characteristics today considered most desirable—a 
barrel readily dismountable for replacement by a “spare,” two or 
more of which were intended to accompany each gun in the 
field, plus an attachment for artificially cooling the bore. The 
latter is outlined in the specifications of the second patent (July 
14, 1866) as follows: 

“Currents of air are forced by the action of a fan through the 
barrels of repeating guns to prevent them from heating, and to 
carry off the smoke and gases, and to clear out the barrels after 
each discharge. The fan is connected and worked by the action 
that turns the charge chambers, and is applied to the ‘repeating 
gun’ described in the Specification of former Letters Patent dated 
January 17, 1866, No. 152, which is constructed with an outside 
casing round the barrel through which as well as through the 
barrel the blast of air is driven.” 

The rifled tube with its attached mechanism (Fig. 3—from 
“Machine Guns,” by Hatcher, Wilhelm, and Maloney; Menasha, 
Wis.: Geo. Banta Co., 1917) mounted by a ball-and-socket joint 
on a light wheeled carriage of mountain-gun type, was capable 
of speedy movement in elevation and traverse. Boxes at either 
end of the axle carried the ammunition supply. 

According to Fosbery, the bore diameter was between that of 
the British Enfield rifle (.577-inch) and the contemporary U. S. 








Springfield muzzle-loader of the period (.58-inch). The only 
reference bearing upon the actual employment of this gun in con- 
flict which I have thus far been able to discover is from the 
same author, who says: “One or more of them were, | believe, 
used with some show of success during the American (Civil) 
War for the defense of bridges or narrow passages, and a mant 
let carried on the carriage very effectively protected the gun 
against all small-arm projectiles.” His further comments 
interesting, as evidence of the fact that the best of ciitics may err 


are 


in their prognostications, He says: “This variety of mitrailleur 
may nevertheless, I think, be fairly considered as disposed of, as 
not coming up to what is required either in simplicity or power, 
whilst its supply of ammunition, were there no other reason 
against it, would obviously be difficult to keep up for any con- 
tinuous service.” 

His final observation (difficulty in maintaining ammunition 
supply) has been the constant wail of the unventuresome since 
the introduction of gunpowder, Each invention tending to in- 
crease the rapidity of fire of small arms has been attended by an 
outcry to the effect that the problem of ammunition supply would 
prove insurmountable! Within the memory of some now living, 
polemics have waxed and waned over this question, as the single- 
shot breech-loading cartridge weapon supplanted its percussion 
muzzle-loading predecessor; when the next swing of the pendu- 
lum brought in the repeater, and finally, when certain brazen 
souls made bold to suggest the introduction of a semiautomatic 
shoulder arm, But in all instances an answer, and a satisfactory 
one, has been found, despite the evil forebodings of the ultra 
conservatives. 

Fosbery was, of course, correct in his forecast as to the suc- 
cess of the particular piece he was describing, but its failure to 
gain a place in the sun was distinctly not due to its two charac- 
teristics which he considered most unfavorable; i.e., rapid con- 
sumption of ammunition and the discharge of this through a 
single barrel. True, the original type of ammunition wes crude, 
but this drawback was partially corrected by the substitution 
(vide infra) of central-fire metallic cartridges as soon as these 
had been perfected, and the single barrel, which Fosbery held 
inadequate in “power” (presumably by comparison with the 
French and Belgian multibarreled pieces), was destined even- 
tually to supplant all other types. 


INDEED, it would appear that Fosbery who, when he wrote 
his paper in 1869, had made studies of practically all machine 
guns then existing, was firmly committed to the Montigny (Bel- 
gian) system and its French counterpart as developed by Colonel 
de Reffye and had come to the conclusion that no other types 
could compare with these. Expressing his mistrust of the ability 
of a single-barreled weapon to perform satisfactorily, he says: 
“The only thing forgotten seemed to be that when firing at the 
rate of 100 discharges per minute, the flame of 7,500 grains of 
exploded powder and nearly 7 pounds of lead would pass through 
this single barrel in that time. The effect on trial proved that the 
barrel grew first red and then nearly white-hot, large drops of 
fused metal pouring from the muzzle, and the firing had to be 
discontinued from fear of worse consequences.” 

At this late day it may be idle to speculate upon the above 
report, but it seems reasonable to assume, in accordance with 
practice then prevailing, that the bullets employed were of pure 
lead—not hardened with any alloy of higher melting point. Fur- 
ther, black-powder fouling was, and remains, a dreadful bug- 
bear—the bore of a weapon, in the absence of suitable and ample 
lubrication of each bullet fired with this propellant (or the less 
feasible expedient of a thorough cleaning after every few shots) 
soon becoming overlaid from end to end with a thick deposit 


which literally tears off some of the outer layer of each suc- 
ceeding missile. From which the conclusion would arise that the 
“drops of fused metal” which the major observed were, in all 
probability, simply molten lead. 

The capped steel cases used in Ager’s gun were to all intents 


406 


ARMY ORDNANCE 











THE TIMETABLE OF ALUMINUM FOR DEFENSE 
up to September 10, 1941 





1938 Sept. Munich. 
Oct. Czechoslovakia invaded. 
Nov. Alcoa inaugurates $26,000,000 expansion program. 
Dec. Alcoa produced 287 million pounds in 1938; had 


more than a year’s supply on hand. 


New extrusion and tube mill begins operation at Lafayette, Ind. 
Start building an excess stock pile of airplane sheet. 

Bohemia and Moravia occupied. 

Albania invaded; Congress authorizes Army to acquire 


6,000 planes by July, ’41, and Navy 3,000 by ’44. Aluminum 
for all these would take about two months 1941 produc- 
tion. 
Finland invaded; Cash-and-carry act signed. 
Alcoa completes $26,000,000 expansion program, begins plans 
couver, Wash. 
1939 production 327 million pounds; 215 million 

Mar. Alcoa reduces price of aluminum from 20c to 19c, starts con- 
struction of Vancouver, Wash., plant. 
New metal-producing unit begins operation at Alcoa, Tenn. 
Dunkerque; France capitulates. 
changed for island air bases. 
Alcoa reduces price of aluminum ingot from 19c to 18c; capacity 
plant and new units for additional capacity 
authorized. 


1939 Jan. 
Feb. 
Mar. 
Apr. 


Nov. 


1940 Jan. 


June 


July 


National emergency proclaimed. 

Alcoa authorizes new metal-producing capacity at Alcoa, Tenn. 

U. S. protests blockade of German exports. 

New metal-producing plant authorized at Van- 

First request for defense appropriation in Budget Message. 

Alcoa announces $30,000,000 more plant expansion. 

Low countries invaded; National Defense Advisory Com- 

mission named. 

Congress lifts previous limits on numbers of planes. 
Aug. Air offensive against England begins; 50 destroyers ex- 
Sept. Egypt invaded; Selective Service Bill passed. 

First metal manufactured at Vancouver, Wash., 


Sept. Poland invaded; U. S. Neutrality proclaimed; limited 

for a larger one. 

1939 
on hand. 
Denmark and Norway invaded. 
Additional metal-producing unit authorized at Alcoa, Tenn. 
for making alumina increased. 

1940 


Oct. Rumania invaded. 
Alcoa authorizes another $150,000,000 for expansion. 

Nov. 26 bombers on contract turned over to Britain. 
Alcoa reduces ingot price from 18c to 17c; additional capacity 
authorized at Badin. 

Dec. Alcoa 1940 production 413 million pounds; 154 million on hand. 

1941 Jan. OPM established; NDAC says aluminum supply adequate 

to meet October, 1940, estimates of requirements. 
Alcoa authorizes additional capacity at Alcoa, Tenn. 

Feb. Aluminum put on priorities. 


Apr. 


May 


June 
July 


Aug. 


Mar. Lend-lease bill signed. 
Alcoa produces 44,000,000 pounds of metal this month. 
Yugoslavia invaded; U. S. occupies Green- 
land. 
150 million-pound-annual-capacity plant at Van- 
couver, Wash., completed and operating at 
capacity. 
Crete lost; Russia invaded. 
New Government aluminum plants authorized; U. S. 
occupies Iceland; Japan moves into Indo-China. 
Alcoa produces 53,000,000 pounds this month; Badin unit 
authorized November, 1940, starts operation. 
U. S. Government announces Aluminum Company of 
America will build and operate 3 Government-owned 
aluminum smelting plants and one for making alumina. 
Alcoa announces ingot price reduction to 15c, effective October 
1, 1941, 
Alcoa and T. V. A. conclude agreement to unify two great 
hydro-electric power systems in the Tennessee Valley, 
which will add at least 200,000,000 pounds to America’s 
annual aluminum producing capacity. 
Alcoa produces 54,000,000 pounds of aluminum this month. 
Sept. Sites selected for two of the Government-owned aluminum 
plants and for the alumina plant; railroad, water, and sewage 
facilities provided; construction contracts being executed. 
Alcoa starts construction of 325,000,000 pounds per year addi- 
tional alumina producing capacity at its own Mobile plant; 
construction started on additional capacity for 22 million pounds 
of aluminum fluoride, and 23 million pounds of cryolite annually 
at East St. Louis; eight new extrusion presses purchased to bring 
expansion up to 238% of pre-war capacity. 


Excess stock pile of aluminum airplane sheet started in February, 
1939, being maintained at 5,000,000 pounds. 
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and purposes everlasting, and, if recovered after being dis- 
charged, capable of an indefinite number of reloadings. But this 
advantage was more than counterbalanced by the fact that, if 
not immediately salvaged, a matter not simple under field gon. 
ditions, the supply of these would have been quite difficult to 
maintain—and the gun was useless without them. Thus it became 
in a measure less efficient than a piece served simply by loose 
powder and ball. Further, reloading of the cases must have been 
time-consuming and must have required 
for its accomplishment facilities not likely 
to be available on or near the firing line. 
And finally, the fact that the bullet had 
of necessity to pass a gap, no matter 
how minute, between the front face of its 
steel container and the proximal end of 
the barrel (as in a conventional re- 
volver) must have led to unpleasant gas 
escape and rapid fouling of the mecha- 
nism with black-powder residue. This 
was a defect which even the adoption of 
an improved metallic cartridge could not 
correct, and one which, in view of the 
early perfection of other weapons not so 
handicapped, was destined to condemn 
Ager’s invention to ultimate failure. 

| It is interesting to observe that Gat- 
| ling’s original gun (Fig. 4: U. S. Patent 
.| 36,836, November 4, 1862) employed 
steel cartridge cases of somewhat similar 
design and identical function, as evi- 
denced by the following extract from 
his specifications. (In the first  install- 
ment of this series there was expressed 
the erroneous assumption that it func- 
tioned with metallic cartridges of the 
rim-fire type.) : 

“The hammers . . . are drawn forward 
against the percussion cap on the nipple 
of the cartridge chamber (R—Fig. 4) 
with sufficient force to explode the cap 
and discharge the cartridge, after which the cartridge holder is 
carried on around until it drops out of the carrier by its own 
weight, when it is ready to be taken up and reloaded” (Italics 
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So it is evident that the first Gatling suffered from some of 
the same handicaps that beset Ager’s earlier pieces and, by the 
same token, was foredoomed to failure unless these were re- 
moved. Both inventors soon became aware of the necessity for 
improvement, and both undertook to correct the situation, Gat- 
ling successfully—Ager not so. For the former, in redesigning 
his gun for metallic ammunition (of a type basically identical 
with that now in use), arranged to eliminate the steel casings— 
and with these, the troublesome gap between chamber and 
bore—instead, feeding the cartridges directly into the breeches 
of the barrels which constituted his weapon. Ager, however, 
made the mistake of retaining the special cases, loading these 
with metallic cartridges in place of the loose powder and ball 
employed in his earlier practice. He thus failed to solve the 
problem of ammunition supply, since the individual steel cases 
remained essential to the operation of his gun, and the bugbear 
of gas escape between chamber and barrel was still present. 
Gatling, who like Ager, had received several patents on in- 
dustrial machinery prior to turning his attention to ordnance, 
must have been a man of manifold, and sometimes rudely con- 
flicting, interests. For while he was developing and attempting to 
interest the Federal Government in his new device, he held at 
the same time active membership in an organization, then 
spreading over a number of loyal states, which styled itself the 
“Order of American Knights” and stood ready to join hands 
with the Confederacy at the psychological moment. 
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such blows as he struck (vicariously) in the conflict 
were for, rather than against, the Union, since Maj. Gen. “Ben” 
Butler used some Gatlings during his Virginia campaigns. These 
were evidently of 1862 pattern, for the improved model (handling 
metallic cartridges) was not patented until May 9, 1865 (No. 
47,631). And although he possessed some twelve of these pieces, 
the performance of which excited much favorable comment, note 
has already been made of the fact that he failed to make any 
reference to them in his extensive autobiography. 

A sidelight on contemporary observations concerning this 
weapon is offered by Professor Shannon where he states (citing 
Appleton) : “The first model of the Galting gun fired 250 to 300 
shots a minute. To use it in a battle, according to the report of 
soldiers, they would ‘hitch a horse to the gun, start on a gallop, 
turn a crank, and the bullets flew almost as thick as hail, mow- 
ing down the Rebel lines.’ That this description is true in sub- 
stance is shown by the later performances of the gun. But in 
spite of its demonstrated effectiveness, the gun created no im- 
mediate impression on the Ordnance officers. Yet immediately 
after the close of the war, the Gatling gun, in an improved form 
(evidently the 1865 model), was adopted by the United States 
for the Army.” 

Although the observation just quoted may be true in sub- 
stance, it is obviously erroneous in detail. For the spectacle of a 
soldier flattened out on the trail of an artillery carriage mount- 
ing one of Gatling’s pieces, hanging on for dear life with one 
hand and cranking the weapon (if he could) with the other, 
muzzles oscillating between ground and sky as the wheels 
bounced over inequalities in the terrain, is scarcely compatible 
with the delivery of a hail of bullets “mowing down the Rebel 
lines.” And since the Gatling, like other self-respecting weapons, 
will not shoot around corners, it would have been necessary to 
maneuver the gun, trail-foremost, to within easy rifle shot of the 
enemy, then to do an about-face and commence firing as the 
terrified beast hitched to it dashed madly to the rear—during 
all of which, the Confederates doubtless stood quietly at atten 
tion, waiting to be “mowed” . . .! 


But 


SINCE the above lines were written, I have had the extreme 
good fortune to receive from Lester L. Swift, of Cleveland 
Heights, Ohio, citation of an instance of the employment of the 
Gatling by General Butler in Virginia. This he was kind enough 
to copy for me from the unpublished “Personal Recollections” of 
Capt. Gustavus S. Dana, Signal Corps (Regular Army), at 
tached to the staff of Maj. Gen. Quincy A. Gillmore, command 
ing the X Army Corps, Army of the James. From the context, 
Mr. Swift concludes that the happening described below took 
place between May 12 and 20, 1864. Dana says: 

“The entrenchments we had erected were from the Appomattox 
to the James across the neck of land at its narrowest part west 
of Bermuda Hundred, and the position was described by General 
Grant as being ‘corked up in a bottle.’ Beauregard had en 
trenched across the front of us and our salients were at one 
point only thirty yards apart. My signal party were stationed at 
these batteries to direct each others’ fire and to communicate 
with the Navy and our various headquarters. Nearly every day 
there would be a fierce attack from one side or the other, some- 
times the Rebels getting over our works and sometimes we over 
theirs, I saw General Butler testing the Gatling gun, which was 
a new thing then, upon some unarmed and unsuspecting Rebels 
who were strolling up and down the top of their earthworks 
talking to our men in the rifle pits during one of those mutually 
agreed upon armistices the enlisted men used to have. It brought 


on quite an artillery duel. .. .” (To be continued.) 


Epitor’s Note.—Upon completion of this series of articles on 
machine guns, they will be reprinted in brochure form and copies 
will be available for ARMy OrpNANCE readers without charge. 


KARDEX 





Captures Control! 


@ Before “objectives” can be 
stormed and taken, control must 
be captured! Control and coor- 
dination of man-power and fire- 
power... supplies and stores... 
maps and communications . . . 
and all the multiple factors which 
must be dovetailed exactly. 


Kardex, far more than any other 
type of record, will help vou 
establish and maintain this es- 
sential control because it is a 
visible record! Every pertinent de- 
tail and fact is visible and signall- 
ed—vital actions can’t be over- 
looked or forgotten. 





Kardex Visible Systems of Serv- 
ice Control are now conserving 
executive supervision and cleri- 
cal time in these functions: 


War Department Records 
Bridge Records « Chemical W ar- 
fare Production « Flight Control 
and Instructions « Harbor and 
River Inspection Data « Indexes 
to Plans. Drawings, Blueprints, 
etc. « Industrial Mobilization . 
Maintenance and Repair + Per- 
sonnel + Pistol « Planning. Sched- 
uling and Production Control - 
Plane Repair and Inspection - 
Property + Post Exchange + Pur- 
chase - Recruiting « Tool Crib 
Control. 





FLOOR MODEL KARDEX 


At Your Service 


Over 750 experienced, qualified Systems 
Representatives are at your beck and call 
to help you selve your record problems 
from the twin-stand points of 
and efliciency. A phone call to our near- 
est office will bring this service to you. 
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KARDEX KOLECT-A-MATIC 


REMINGTON RAND INC. 


BUFFALO 


Branches In All Principal Cities 








ARMY ORDNANCE 





VoL. XXII, No. 129 








—witty 


PHOTO BY U. S. ARMY SIGNAL CORPS 





MAGDRAULIC 


REG. U. S. PAT. OFF. 


BES SRES 

















from i : 
covery n desig ction. 
6. Fost °° olization inherent ' design. No grobby © an 
7. Brake equ mporory stiff, shoe uided brake tin A 
onte . mo extrem 
g. Modern, © orery, de after 
9. Modern, vero to brake lining s brake 
2 sto | bro 
Unusvel ree rear whee 
- continue’ ont wheel broke a . ture 
* ro * . otu 
u. elation whe precisely a magnet end arm 
force © : s alignmen ae speed. 
12 Perfect, eng curves ot hig 
, - 
plate w 





EMPIRE ELECTRIC BRAKE CO., NEWARK, N. J. 

















We 





Ordnance Personnel 

















New AcE STANDARDS 


N EW age standards for commissioned officers have been fixed 
by the War Department in a policy that is intended as an im- 
portant step toward the vitalization of the field forces by insur- 
ing that all officers serving with troop units are within the ages 
which permit the efficient continuous performance of field duty 
under the arduous conditions of modern field service. , 

The policy affects, with certain exceptions, all officers serving 
with troop units in the three components of the Army—the 
Regular Army, the National Guard, and the Officers’ Reserve 
Corps. Overage officers now serving with troop units will be 
transferred to administrative or staff duty away from troop units 
and replaced by younger officers. Those overage officers of the 
Reserve components for whom appropriate positions elsewhere 
are not available will be relieved from active duty after they 
have completed twelve months’ training. Under certain condi- 
tions, overage Reserve and National Guard officers may be re- 
lieved from active duty before they have finished twelve months’ 
training if they so desire. 

The new age standards apply to officers of the grades ranging 
from second lieutenant to major general (division commander). 
Army-corps commanders, who are major generals, and army 
commanders, who are lieutenant generals, are not affected. The 
age-in-grade limitations for service with troop units are as 
follows: Major generals (division commanders), 62; brigadier 
generals, 60; colonels, 55; lieutenant colonels, 52; majors, 47; 
captains, 42; Ist lieutenants, 35; 2nd lieutenants, 30. 

Because of the need for the maximum number of Air Corps 
officers and the fact that there is a heavy demand for nonflying 
officers for service with the air forces, units and installations of 
the Air Force are not classed as troop units under the age-in- 
grade policy, and the age limitations will not, for the present, 
apply to officers serving with the Air Force. 


REINSTATEMENT OF REsERVE COMMISSIONS 


A CHANGE in policy affecting the reinstatement of former 
Reserve officers to conform to the age standards of Selective 
Service has been made by the War Department. Under the new 
ruling, former Reserve officers between the ages of 21 and 2 
may be reappointed in the lowest grade of their former branches, 
provided that: (1) their original appointment as a Reserve 
officer was made subsequent to 1933; (2) they were in an 
eligible status at the time their Reserve appointment was termi- 
nated; (3) their appointments were not terminated for mis- 
conduct or similar cause; (4) they pass a final-type physical 
examination; (5) they have the approval of the corps-area or 
department commander or chief of arm or service concerned; 
(6) they attain a certificate of capacity. 

Applicants, in the event they are reappointed, will be ordered 
to extended active duty for at least a year whenever their serv- 
ices are required, However, no individual will be appointed until 
after he has obtained a certificate of capacity. Previously, former 
Reserve officers could be reappointed up to 36 years of age. 


Units oF NaTIONAL GUARD TO BE RETURNED TO 
STATE CONTROL 


] NSTRUCTIONS issued by the National Guard Bureau pro- 
vide for the administration of the National Guard in the home 
states in connection with the progressive release of individuals 
from active service and their return to state control. Enlisted 
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returned to state control are to be carried on the 


men being , , 
detachments and accounted for until the expira- 


rosters of state 7 
tion of their enlistment periods as extended by the President's 
Fxecutive Order of August 21, 1941. 

The purpose of these orders, the instructions say, is twofold: 
“to protect the interests of National Guard personnel by 





“irst, 
piven their service under state control in order to permit 
their records to show the number of years in Federal service 
and state service necessary to meet the requirements of the 
Selective Training and Service Act.” If this action had not been 
taken, those men would have become subject to the draft. 
Secondly, the purpose is “to furnish the states a means of main- 
taining a trained and classified nucleus from which the National 
Guard may be rebuilt.” 

Since practically all National Guardsmen who are relieved 
will have completed a year of active-duty training, no provision 
is to be made now for army drill or field training for this class 
of personnel. 

The instructions specifically state, however, that the returned 
personnel may be permitted to affiliate themselves with local 
State Guard units without prejudice to their National Guard 


status. 


, PouiticaL ACTIVITIES 


THE War Department has cleared the way for soldiers of 
Reserve and National Guard components of the Army desiring 
election or reélection to public office to campaign and hold office 
if their political activities do not interfere with military duties. 
Each request to engage in political activity while serving in the 
Army of the United States will be considered individually when 





circumstances justify such action. Army Regulations normally 
prohibit soldiers on active duty from taking “active part in 
political management or in political campaigns.” 


REAPPOINTMENTS IN OFFICERS’ RESERVE Corps 


No officer of the Officers’ Reserve Corps will be reappointed 
at the end of the 5-year term of appointment if he is not available 
for extended active duty at the end of the term of appointment. 
When the 5-year period in any section or grade expires, com- 
missions in the Active Reserve Corps will be terminated if the agi 
officer has failed to establish his eligibility for promotion, assign- 
ment, and active duty in peace time. If such an officer had less 
than one year to serve on August 1, 1941, he may be reappointed 
in an ineligible status, in which case eligibility must be attained 
within one year after reappointment or his commission in the 





Active Reserve will be terminated. 


TEMPORARY PROMOTIONS 





A PPROXIMATELY 3,700 officers of the Regular Army and 
the Officers’ Reserve Corps will get temporary promotions under 


a policy recently made effective. The temporary promotions for VITA L OPERATIONS 


Reserve officers will be principally to the rank of Ist lieutenant 


and captain while the Regular Army promotions will include Among today’s most vital operations are the con- 
higher grades. Advancement for Regular Army and Reserve of- struction of powder and shell-loading plants, 
ficers in the lower grades has been made possible by a reduction airports, military highways, barracks and canton- 


in the number of years of service required for permanent pro- 


ilies ments. And—today’s most reliable tractor, Cle- 
otion. 


The following Regular Army officers will be eligible for trac, will be found on the most important of these 


selection for promotion to temporary grades in the order in vital jobs. Cletracs are built in sizes from 14 to 
which their names appear on the promotion list: Majors with 96 H.P. on the drawbar, gasoline and diesel. 

from twenty-two to twenty-three years’ service in the Regular 

Army; captains with twelve years’ service; Ist lieutenants with THE CLEVELAND TRACTOR COMPANY 
three years’ service; 2nd lieutenants with one year’s service. CLEVELAND, OHIO 


Captains of the Medical Department and Chaplain Corps with 
nine years’ service will be promoted according to relative rank. 
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MOON WIE 
GAIN IED 


IS AN 
ACHIEVEMENT 
* 7 * 


With the entire Nation’s indus- 
tries united in a supreme effort to 
out-produce every previous and 
present record, a minute lost is a 
calamity-a minute gained, an 
achievement. 

Office production must not lag 
behind the terrific impetus of plant 
production, for it is here-in the 
office — that management, finance, 
labor, and production are co- 
ordinated. 

And it is here-in the office - 
that 
Bookkeeping Machines play their 


National Accounting and 
important role in the defense ef- 
fort. For they provide the fast, 
accurate control over all labor, 
material, and accounting records 
so necessary for that supreme 
achievement — a minute gained... 


wherever and whenever possible. 


C 
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The National Cash Register Company 
Dayton, Ohio 
Accounting Machines 
Typewriting-Bookkeeping Machines 
Analytical Machines 


























Professional Digest 


The following items of current information and opinion aim 
to present a wide range of facts and discussion relating to 
recent developments of professional military interest. Quota- 
tion marks are frequently omitted but sources are indicated. 














THE 5tH ARMORED DIVISION OF THE ARMY’S Ar. 
mored Force was created October Ist at Fort Knox, Ky. In the 
organization of the new unit, cadres from existing divisions wil] 
be augmented by trainees from the Armored Force Replacement 
Training Center at Fort Knox. 

The Ist and 2nd Armored Divisions of the Armored Force 
were activated on July 10, 1940, and the 3rd and 4th Armored 
Divisions on April 15, 1941, under the command of the late Maj. 
Gen, Adna Chaffee. The 5th Armored Division is the first to be 
activated under the direction of Maj. Gen. Jacob L. Devers, who 
replaced General Chaffee when the latter retired because of ill 
health. In make-up, the 5th Division will be similar to the other 
four, each of which has five echelons which include: (1) A com- 
mand echelon, comprising the division headquarters and a signal 
company; (2) A reconnaissance echelon, comprising a strongly 
armed reconnaissance battalion, with fast scout cars, a light tank 
company, and motorcycles; (3) A striking echelon, comprising 
an armored brigade of two light- and one medium-tank regiments 
and an artillery regiment; (4) A support echelon, comprising an 
infantry regiment, an engineer battalion, and a field artillery 
battalion that includes an antitank section; (5) A service 
echelon, comprising an ordnance battalion, quartermaster bat- 
talion, medical battalion’ and (in march and combat) the field 
trains of the other echelons. 

The authorized strength of an Armored Division is approxi- 
mately 12,000 men. The 5th Armored Division initially is being 
activated at reduced strength. 


LESSONS LEARNED FROM THE EUROPEAN WAR 
are being put into practical use by the U. S. Army as soon as 
possible. One of the most interesting lessons—and one which will 
save the lives of many American soldiers—is that of redesigning 
the rivets in tanks and the casting of the armor of tanks in as 
few pieces as possible. At the outbreak of the European war, 
virtually all countries riveted armor on tanks. After a few battle 
engagements, particularly in France, it was found that when 
tanks were struck by shells the force of the shell sheared off the 
rivet heads on the outside of the tanks. The driving force of the 
explosive then forced these cut rivets through their holes with 
such force as to spray the inside of the tank with broken rivets, 
and a high number of casualties resulted. 

In an effort to reduce such casualties, Army Ordnance experts 
began redesigning the rivets placed in American tanks. Rede- 
signing, it was found, reduced the possibility of the broken rivets 
spraying the inside of the tank. Ordnance experts then found 
that the armor could be fitted on with little or no reduction in 
strength by a new welding process. This process has met with 
greater success than the redesigned rivets. The armor is cast 
with beveled edges and when welded together produces a smooth 
exterior so that bursting shells—although they might weaken 
the welds to some degree—cannot drive metal inside the tanks. 


FIrTy-FOUR HIGH-SPEED, SELF-PROPELLED GUN 
mounts for the Army’s new provisional Tank Destroyer Bat- 
talion were delivered by the Ordnance Department in less than 
sixty days after the equipment was ordered. Design and develop- 
ment were conducted at Aberdeen Proving Ground, Md., after 
the order was placed June 27, 1941. Commercial concerns built 
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the gun-carrying vehicles; the guns were mounted and deliveries 
—e completed during the week of August 17th. On August 
27th, the Tank Destroyer Battalion made its first demonstration 
as a unit at Fort Meade, Md. As currently constituted, the bat- 
talion consists of 36 armored half-track cars mounting 75-mm. 
guns, 18 “jeeps” and “swamp buggies” mounting 37-mm. guns, 


and 10 light tanks. 
The half-track cars, mounting 75-mm. guns, carry a crew of 





4 men, a 2-way radio, have a gross weight of 17,500 pounds, 
including the crew, are capable of 50 miles an hour, and possess 
: a high degree of cross-country mobility. The 75-mm. gun is so 
mounted that the driver of the self-propelled gun mount can 
remain in his place when the gun is fired. Position of the gun 
- enables the half-track car to be hidden behind a rise of ground, 
ne with only the gun itself exposed to view. The gun crew is pro- 
: tected by an armor-plate shield. The gun’s elevation and traverse 
nt correspond to those of the standard mount. The pilot model of 

the half-track car with 75-mm. gun was constructed at Aberdeen 
=i Proving Ground. 

; 


The “jeeps” mount 37-mm. guns, some with the gun facing 
). forward and others with the gun facing to the rear. The “super- 
jeep,” or “swamp buggy,” constructed at Aberdeen Proving 


2 Ground, is a 4-wheel-drive, underslung vehicle with an unusually 
. low silhouette. Its 37-mm. gun points forward, its engine is in 
: the rear, and its crew includes a driver, gunner, and loader. 
. AN ORDNANCE MAINTENANCE BATTALION CAR- 
: ries complete tools and replacement equipment for ninety to 
ninety-five per cent of the shop-maintenance work for an 
; armored division’s weapons and mechanized equipment. Official 
. records show that in the recent Second Army maneuvers in 
: Tennessee no mechanical equipment or vehicles were out of 
operation for want of repairs or spare parts. This achievement 
is credited to the Ordnance maintenance battalions whose truck 
; shops worked throughout the nights on disabled vehicles, restor- 


ing each to operation by morning. In addition to its maintenance 
vehicles for protection in the field, each Ordnance maintenance 
battalion has six scout cars with armament, including light and 
heavy machine guns, submachine guns and automatic pistols. It 
includes 3 artillery-repair trucks, 3 automotive-repair trucks, 32 
emergency-repair trucks, 2 instrument-repair trucks, 3 major 
shop trucks, 5 small-arms repair trucks, 20 small-parts trucks, 
3 tank-maintenance trucks, 3 tool-and-bench trucks, 5 welding 
trucks, nine 10-ton heavy wrecking trucks, 2 sedans, 12 solo 
motorcycles, one 250-gallon water trailer, 6 motor tricycles, 4 
%4-ton command trucks, one 1!4-ton cargo truck, forty-nine 
2%-ton cargo trucks, and three 600-gallon gas-and-oil trucks. 


An INFANTRY AIR-BORNE BATTALION, EQUIPPED 
with “jeep” reconnaissance cars, motorcycles, and folding bi- 
cycles to be used with parachute troops, is in the process of 
formation at Fort Benning, Ga. Designated the 88th Infantry 
Air-borne Battalion, its initial strength will be 500 men. The 
unit will be trained in air-landing operations during which ex- 
tensive tests of equipment: will be made. Men for the new unit 
will be selected from volunteers. Qualifications, generally, are 
the same as for parachute troops. The battalion will include two 
rifle companies, one heavy-weapons company, and a headquar- 
ters company. One of the rifle companies will be equipped with 


”~ 1 


motorcycles and a number of “jeep” 14-ton reconnaissance trucks. 


THE THREATENED SHORTAGE OF SILK WILL 
not affect too seriously the supply of cartridge cloth used by the 
artillery of the United States Army because the Ordnance De- 
partment has developed satisfactory cotton loading bags for most 
purposes. Experiments with cotton cartridge cloth began seven 
years ago, and the Ordnance Department is prepared to procure 
an ample supply of cotton bags that may be used for most artil- 
lery purposes. Silk is required for various twines and tapes. 
Silk tie straps still will be used for the heavier charges and silk 














American Armament 
Corporation 





37-mm., 50-caliber ANTIAIRCRAFT GUN 
on Naval Mount 


Manufacturers of Field, Naval, Air- 
craft, Tank, Antiaircraft and Anti- 
tank Cannon, Infantry and Chemical 
Warfare Mortars, Aérial Bombs, Gre- 
nades, Artillery Ammunition. 


American Armament Corporation 


6 East 45th Street, NEW YORK CITY, U.S. A. 
Plants at Allentown and Derry, Pa. 
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Turning Gudgeons for Marine Steam Engines 


All phases of defense production—whether 
for defense on land, in the air, or on the 
saving time by using KENNA- 
METAL, the modern steel-cutting car- 
bide, for turning, boring, facing, shaping, and planing steel parts. 

Just as today’s mechanized armies have revolutionized modern war- 
fare, so KENNAMETAL has revolutionized machining practice on 
steel parts. Its ability to cut steel of all hardnesses up to 550 Brinell, 
at two to six times higher speeds, and with three to ten times more 
pieces per grind—is what makes the big difference. 

Because of the unprecedented demand for KENNAMETAL—both 
for defense production and for normal commercial production—we 
have enlarged our plant capacity to the extent that we are now 
producing more steel-cutting carbide tools than any other American 
manufacturer. Standard and Modified Standard KENNAMETAL 
tools: are shipped within 10 days of receipt of order; standard blanks 
within three to four days. Certain rough-ground standard KENNA- 
METAL Grade KM tools are carried in stock for immediate ship- 
ment. Write for stock list. 





CANADIAN AGENTS: Kennametal Tools & Mfg. Co., Ltd., 
24 Dunbar Ave., Hamilton, Ont. 


MSKENNA METALS é@ 


331 LLOYD AVE., LATROBE, PENNA. 
FOREIGN REPRESENTATIVES: U.S. STEEL EXPORT CO 
Exclusive of Canada, Great Britain and Possessions 








THE AIR 


THE SEA 






A Standard 
KENNAMETAL 
Shell-Turning Tool 
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powder bags for the very heavy caliber guns, but further _ 
periments are being conducted with a substitute materia] to be 
used in loads for guns of the higher calibers. 


THE ARMY IS PACING THE CURRENT RAPID Ry. 
pansion of the commercial plastics industry in adapting Plastics 
to national defense. Chief interest of the Ordnance Department 
in plastics is for use as components of shells and bombs. Exten. 
sive experiments have been or are being conducted with plastic 
false windshields for 37-mm. armor-piercing shells, bodies oj 
bomb fuzes and fins for mortar shells. Rigid specifications neces. 
sarily have been imposed due to the exacting performances de. 
manded of today’s high-speed warfare. For example, plastic caps 
on certain armor-piercing shells must be accelerated, in their 
short 4-foot trip through a gun barrel, to a velocity of 2,800 fee 
a second, and must at the same time acquire a spin of more 
than 10,000 revolutions a minute. 


THE ARMY HAS STARTED A REORGANIZATION 
of the headquarters and service troop and the special-weapons 
troop of horse cavalry regiments to provide greater ee 
protection, Basically, the plan requires the replacement of cal, . 
antitank machine guns with 37-mm. antitank guns; pack parton 
will yield to motorized weapons carriers until a suitable antitank 
gun that can be packed on animals is developed. The plan ulti- 
mately will affect the composition of the headquarters and service 
troop and the special-weapons troop in the 10 regiments of horse 
cavalry in the Ist and 2nd Cavalry Divisions and the 56th 
Cavalry Brigade; and in the 3rd and 11th Cavalry Regiments, 
which are separate units. 

Under the provisional plan, the special-weapons troop, now 
part horse and part motor, will be completely motorized. In 
place of its eight cal. .50 machine guns it will receive six 37- 
mm. antitank guns. Its four 8l-mm. mortars will be retained. 
Its 143 riding horses and 40 pack horses will be replaced entirely 
by motor vehicles, 

The scout-car platoon and the 
eliminated from the headquarters and service troop and will be 
transferred to the special-weapons troop, where they will be 
combined into a single large reconnaissance platoon. The re- 
moval of these two platoons is the only change that will occur 
in the headquarters and service troop. 


motorcycle platoon will be 


THE WAR DEPARTMENT IS CONSERVING VITAL 
materials such as aluminum, rubber, silk, zinc, copper and nickel 
used in defense production by substituting more readily available 
materials in hundreds of articles of equipment purchased for the 
Army. Quantities of critical defense materials have been elimi- 
nated or reduced in specifications for approximately 300 different 
pieces of equipment purchased by the Quartermaster Corps. 
New specifications already have been made for nearly as many 
more items, to take effect when manufacturing begins to replace 
supplies now on hand. 

Brass and bronze have been eliminated from belt buckles, rifle 
scabbard snaps, nuts, bolts, and electric fixtures. Malleable iron 
and steel have been substituted in ninety-six items of equipment 
manufactured by the thousands for the Army. In the search for 
a nickel substitute, the Army has turned to wood, vitrified clay, 
cast iron, galvanized iron, steel, and glass. The substitute mate- 
rials receive a special finish to make them suitable for use in all 
sorts of table tops used in Army kitchens and hospital labora- 
tories, electric fixtures, steam kettles and half a hundred other 
items. Zinc has been saved in more than fifty different pieces of 
equipment by substituting methods of galvanizing and finishing 
on such things as galvanized piping, electric tubing, fences, 
armored cables and steel flagpoles. Elimination of zinc in brass 
and bronze also has saved quantities of this element for more 
important uses. Fiber glass and “rock cork” have been substi- 
tuted for cork. Wood and concrete have replaced steel wherever 
possible in Army construction specifications. 
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Armament Reference 
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A selected list of military armament references in current 
engineering and technical periodicals compiled in the Ord- 
nance Library; S. H. Pendleton, librarian. 


Accident Prevention 
Controlling health hazards in explosives-operating and am- 
munition-loading plants. Major Rogers. Occupational Hazards, 
July 1941. 


Ammunition 


Standard machines for shell production, .dmerican Machinist, 


Vol. 85, p- 807. 

Largest shell-loading plant goes into operation (lowa Ord- 
nance Plant, Burlington, Iowa). Chemical & Metallurgical 
Engineering, August 1941, p. 89. 

Nosing artillery shells with large carbide dies, Tantalum- 
tungsten-carbide die used for nosing in a vertical press at the 
rate of 120 shells an hour, Machinery, August 1941, p. 141. 

- Paasche automatic air-finishing and drying units for shells. 
Machinery, January 1941, Vol. 47, p. 219. 

Munitions cleaning—1941 style. A review of the methods and 
solvents applicable to the cleaning of shells, cartridges, guns, 
rifles, and other materials. R. W. Mitchell. Machinery, August 
1941, p. 111. 

20,000 shells a day by General Motors. Frank J. Oliver. /ron 
Age, August 14, 1941, Vol. 148, p. 46. 

Sparks hydra-feed lathe for finishing shell. Steel, August 14, 
1941, Vol. 109, p. 81. 

Machining shell with carbide tools, Gaylord G. Thompson. 
Steel, July 28, 1941, Vol. 109, p. 62. 


Ammunition—Bombs 


Aviation ordnance: development of a: bombs. H, M. 
Randel. Ordnance Sergeant, August 1941, Vol. 2, p. 117. 


Antiaircraft Protection 


Sound detectors for roof spotters, Electrician, March 21, 1941, 
Vol. 126, p. 175. 

If the blackout comes. American cities can profit by European 
experience to plan air-raid precautions that will permit traffic 
movement without creating undue hazards. S. G. Hibben. Elec- 
trical Engineering, August 1941, Vol. 60, p. 389. 

Erection of Anderson shelters in houses. D. H, E. Hockley. 
Institution of Municipal & County Engineers, March 4, 1941, 
Vol. 67, p. 233. 

Indoor (antidebris) shelters, Discussion of how houses col- 
lapse and how indoor shelters intended to be placed on ground 
floor and to contain bedding, should be designed. Extracts from 
bulletin published by Ministry of Home Security Research and 
Experiments Department. /nstitution of Municipal & County 
Engineers, April 29, 1941, Vol. 67, p. xv. 

Norme pratiche per l’osuramento, Review of German expeti 
ence with indoor and outdoor blackout measures and equipment 
for antiaircraft protection. E. von der Trappen. Annali dei 
Lavori Pubblici, October 1940, Vol. 78, p. 886. 


Armor Plate 


Lake Erie 100-ton press straightens armor plate, bars, Ameri- 
can Machinist, August 20, 1941, Vol. 85, p. 828 

Disston opens new armor-plate plant. Machinery, August 
1941, p. 168. 
Bullet resistance of age-hardened aluminum wrought alloys 








WSS o72 Stuarts 
“Ninnenacomeor SUPER: KOOL” 


HILE it is scientifically recognized that dark colored 

sulphurized cutting oils are superior to light colored oils 
for the very “tough” metal cutting operations, there are many 
classes of machining for which transparent cutting fluids may 
be used without affecting performance values. As the leading 
example of light colored transparent sulphurized cutting oil 
STUART'S “SUPER-KOOL” offers many unique and exclusive 
advantages: 

1, Permanent sulphur content. No precipitation in drum 
or storage tank—summer or winter. No appreciable 
loss in cutting quality after centrifuging. 

Free from the slightest objectionable odor. 


Pale amber in color and transparent when blended 
with paraffin oil or equivalent. 


Less base required to match a given standard of cut- 
ting quality and therefore more economical. 


Recommended by foremost machine tool builders and 
used in thousands of metal working machines for 
cutting, grinding and deep drawing. 

Put “SUPER-KOOL” advantages to work for you Now! Sold 
as a base or in ready-to-use mixtures for Steel, Brass, Bronze 
and Aluminum. 

WRITE FOR new booklet — “Stuart Oils — The 
Straight Line to Metal Working Efficiency.” It 
describes in detail many of the utilities of the 
highly recommended tool lubricant—SUPER- 
KOOL”. Free to personne! of metal working 


plants. 
by i 2 : 


For all cutting fluid problems = bY Stuart oi 
D. A. STUART OIL CO. Aguas 


LIMITED *S with every Bo” 
Chicago, U.S.A. + Est. 1865 | 
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For Shell Zoning Accuracy 


Shell is the exact determination of the 


weight of the loaded shell. 


zoning 


Shells are zoned as follows: for example a 75-mm. 
M48 shell will fall into one of four zones. The 
operator places 11.8 lbs. of weights on the counter- 
balance platter of the scale. The shell is weighed 
and classified with L for 11.8 to 12.1 Ibs.; 1 for 12.1 
to 12.4 Ibs.; 2 for 12.4 to 12.7 Ibs.; 3 for 12.7 to 
13.0 Ibs. Final zone classification is determined on 


the reading dial. 


Shell another use for EXACT 
WEIGHT Scales, the leader in the field for pre- 


zoning is just 


determined industrial weighing equipment in Amer- 
ica. If you have an application calling for a high 


degree of accuracy under high-speed production 


write us for details. If it can be done by weight, 


EXACT WEIGHT can do it. 





THE EXACT WEIGHT SCALE COMPANY 
1333 West Fifth Avenue, Columbus, Ohio 






TWERE IS NO SUBSTITUTE FOR EXACT, 
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and of armor plate. C. Panseri, Metallwirtschaft, Vol, 20, No, 3 
p. 58; British Aluminum Co., Ltd., Light Metals Bulletin, Vol, 3 
p. 318. 

Herstellung von geschutzrohren und panzer-platten. P. Veit, 
Stahl & Eisen, April 17, 1941, Vol. 61, p. 399. 

Artillery 

Making large gun carriages and recoil mechanisms, G W. 
Birdsall. Steel, July 28, 1941, Vol. 109, p. 52. 

Farms out tank gun parts: American Type Founders. Factory 
Management, August 1941, Vol. 99, p. 80. ; 

Principles of gun construction. Arthur F. Macconochie. Steel, 
August 11, 1941, Vol. 109, p. 56. 

Adapting equipment for making motors to the manufacture of 
howitzers. Machinery, August 1941, p. 144. 

Illinois broaching equipment for rifling gun barrels. Machin. 
ery, August 1941, Vol. 47, p. 155. 

Gun manufacture .with female labor. The training of women 
and results achieved at a Royal Ordnance factory. Machinery 
(London), July 31, 1941, p. 477. 

Welded parts for guns. Product Engineering, May 1941, Vol, 
12, p. 226, 

Artillery—Antiaircraft 

Welding and assembling antiaircraft gun mounts. Manufac- 

turers Record, June 1941, Vol. 110, p. 22. 


Automotive 

Antitank wagon. Automotive Industries, August 15, 1941, Vol, 
85, p. 47. 

Canada’s M3 cruiser tank. dutomotizve Industries, August 15, 
1941, Vol. 85, p. 48. 

The British “Valentine” infantry tank. British and Russian 
infantry tanks. Engineering, July 18, 1941, Vol. 152, p. 50. 

The “Matilda” infantry tank. Engineering, July 25, 1941, Vol. 
152, p. 70. 

Land cruisers. Jron Age, August 21, 1941, Vol. 148, p. 88. 

Car, half-track, M2. Ordnance Sergeant, August 1941, Vol. 2, 
p. 97. 

Half tractor, half truck, High speed, maneuverability, armor- 
plate protection in new Army reconnaissance car. Scientific 
American, September 1941, Vol. 165, p. 123. 

Medium tank—specifications of the Army’s M3 medium tank. 
Scientific American, August 1941, Vol. 165, p. 58. 

City celebrates delivery of one thousandth American Car and 
Foundry tank. Stee/, August 11, 1941, Vol. 109, p. 49, 


Ballistics 
Neues verfahren der berechnung von geschoss-flugbahnen. H. 
Molitz. V. D. J., May 3, 1941, Vol. 85, p. 427. 
Facts about the rifle. D. Weir. Engineer, May 16, 1941, Vol. 
171, p. 314. 


Balloon Barrages 


Balloon barrage. Capt. E. Jeff. Barnett. Reserve Officer, 
August 1941, p. 3. 
Employment Methods 
Study of applicant interview replies is well repaid. Russell J. 


Waldo. Canadian Machinery, June 1941. 


Engines—Aircraft 
Air-cooled vs. liquid-cooled aircraft engines. Automotive In- 
dustries, July 15, 1941, Vol. 85, p. 26. 
Fire Prevention 
Sprinklers stop loss by incendiary bombs. Eastern Under- 


writer, January 31, 1941, Vol. 42, p. 19. 


How British firemen meet problems of incendiary bombs. 
E. W. Elwell. Eastern Underwriter, April 11, 1941, Vol. 42, 
p. 20. 


High-speed fire alarm for detecting incendiary bombs. Fngi- 
neer, April 4, 1941, Vol. 171, p. 225. 

















NoveMBER-DECEMBER, 1941 ARMY ORDNANCE 














a 
No. 3 Guarding production against fire. Control of flammable liquid 
ol. 3, fires with carbon-dioxide gas. George R. Jaqua. Aero Digest, 
July 1941. 
Veit Plant fire protection geared with civilian defense. Leonard F. 
Maar. Chemical Industries, June 1941. 
Don't let tire delay defense. Maj. Carl G, Richmond. Factory 
Vanagement & Maintenance, July 1941. 
W. Out of the blackout. How London's tire brigade works. J. A. 
West, Jr. Weekly Underwriter, May 3, 1941, Vol. 144, p. 1,056. 
Peery Total fire, the incendiary bomb; what it is, how it operates, 
: how to combat it. J. A. West, Jr. Weekly Underwriter, April 5, 
tel, 1941, Vol. 144, p. 826. 
; Helmets 
r 
— Tin hats require many operations. Jron Age, April 24, 1941, 
hin. Vol. 147, p. 49. 
Inventions 
men Wanted—inventions for defense. Useful hints for engineers 
nery who have practical ideas for the Army, Navy or Air Force and 
how to go about getting adequate protection for ideas. E. S. 
Vol. Smith. Power, June 1941, Vol. 86, p. 64. 
Machine Guns 
ifac- Interstate hydraulic machine-gun charger. Aero Digest, July 
1941, Vol. 39, p. 206. 
Production of caliber .30 Browning air-cooled machine guns. 
: A. H, Allen. Steel, August 4, 1941, Vol. 109, p. 55. 
Vol. Machining Bren gun components—Part 2. Canadian Machin- 
. ery, June 1941. 
AS, Production in the first year of defense: machine guns. Factory 
: Management, August 1941, Vol. 99, p. 65. 
aan Manufacturing machine guns, New processes and short cuts 
: used in manufacturing machine guns by General Motors. Manu- 
Vol. facturers Record, July 1941, p. 18, 
Materials—Substitute 
2 What will our world be like in 1942? Synthetic rubber; a new 
kind of armor plate; substitutes for gasoline; development and 
pol use of new plastics, etc. Harrison Howe. Liberty, May 3, 1941. 
tific American ersatz, Thomas D. Jolly. Midwest Purchasing 
Agent, June 1941. 
nk. Metals 
and Here’s how molybdenum-tungsten high-speed steel can be used 
to replace 18-4-1, Joseph V. Emmons, Steel, July 14, 1941, Vol. 
109, p. 58. 
Government and industry codperate in A.S.T.M. work on 
H, copper alloys. /ndustrial Standardization, December 1940, Vol. 
11, p. 321. 
Jol. Ordnance Matériel 


U.S. armaments superior. How the Ordnance Department and 
industry are working hand in hand in development of designs 
er, of armament. G. F, Nordenholt, Product Engineering, August 
1941, Vol. 12, p. 396. 
Canada tools for small ordnance. The emphasis is on simple 
J. machines and operations as Canada tools for production. Arnold 
Thompson. Tool Engineer, July 1941. 


Petroleum 


In- Petroleum and the war. Robert E. Wilson. Transactions of 
the American Institute of Chemical Engineers, June 1941, Vol. 
37, p. 501. 


Plastics 


er- 
rhe use of plastics in war time. Machinery (London), July 
bs. 24, 1941, p. 456. 
42 
- Precious Stones—Industrial 
. Precious and semiprecious stones—their industrial uses, par- 


ticularly in relation to national defense. S. H. Ball. Mining and 
Metallurgy, June 1941, Vol. 22, p. 311. 
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We salute the colors ... which have 
played such an important part in the 
making of American History. 


The colors of Moore Porcelain Enam- 
eled Cooking Utensils also play an 
important part ... in American life 
... for only enameled cooking uten- 
sils can give you the color and 
charm so desirable in the modern 
decorative kitchen. 


Moore Enameled Ware can give 
your wife the joy and satisfaction 
that comes from cooking in good 
porcelain enamel. Moore's enamel 
is glossy, hard and beautiful as pure 
china ... impervious to food acids 
and stains ... enamel so smooth it 
requires no effort to clean ... good 
enamel is non-porous, therefore sani- 
tary and healthful . . . eliminates 
every chance of tainted or discolored 
foods from previous cooking use. 


THE MOORE ENAMELING AND 
MANUFACTURING COMPANY 
WEST LAFAYETTE . OHIO 


BUY THE BEST 


Buy Wye ona 


LOOK FOR THE NAME MEMCO ON THE LABEL 
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NATIONAL 


Seamles b) 





COpvargut 9" 


Americas 


Preferred Pipe 
and Tubes 


Pierced from solid 
billets of highest quality 
steel 


NATIONAL Seamless is available in sizes 
ranging from 3/16-inch mechanical tubing 
to 24-inch O.D. pipe, and in wall thicknesses 
to meet practically any requirement. Vari- 
ous grades of steels, from plain carbon to 
the high-alloy grades, can be supplied. 


The seamless process is particularly 
adapted to the production of heavy walled 
tubing, various types of cylinders, and 
tubular forgings in a wide range, especially 
where upsetting, swaging, spinning, or 
bending operations are to be performed and 
where a clean, smooth bore or surface finish 
is highly important. Either as NATIONAL 
Seamless Pipe or as Shelby Seamless 
Mechanical Tubing, the identifying em- 
blem, “Walls Without Welds,” means— 
America’s Preferred Pipe and Tubes. 


NATIONAL TUBE COMPANY 
Pittsburgh, Pa. 
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Brazil’s diamonds: U. S. order for industrial stones. Business 
Week, April 19, 1941, p, 33. 
Neue verfahren zum bearbaten von diamanten. W. Dawihl and 


O. Fritsch. V. D. I, Zeit., March 15, 1941, Vol. 85, p. 265. 


Sabotage 


Defense considerations in process plant design. Chemical & 

Metallurgical Engineering, May 1941, Vol. 48, p. 110. 
Safety Engineering 

New standards set safe limits for toxic dusts and gases. P. A. 
Neal. /ndustrial Standardization, February 1941, Vol. 12, p. 29 

Work of the national committee for the conservation of man 
power in defense industries. R. C. Starr. Safety Engineering 
February 1941, Vol. 81, p. 13. 


Season Cracking 


Causes, detection and means for overcoming season cracking 
in nonferrous metals. H. N. St. John. /ndustrial Heating, Vol. 
8, p. 719. 

Small Arms 


Pratt & Whitney rifling machine, Machinery (London), July 
31, 1941, Vol. 58, p. 495. 

Facts about the rifle. D. Weir. Engineer, May 16, 1941, Vol. 
171, p. 314 and May 23rd, p. 330. 


Solvents 


Chemistry, industry, and the national defense: solvents. T. P. 
Walker. Chemical Industries, February 1941, Vol. 48, p. 169. 


Strategic Materials 


Magnesium in the national defense. L. B. Grant. Transactions 
of the American Institute of Chemical Engineers, June 1941, 
Vol. 37, p. 489. 

Notes on the Pacific Coast. production of metallic magnesium, 
Part I. Wm. C. McIndoe. Chemical Industries, August 1941, Vol. 
49, p. 162. 

Stroboscopes 


Der lichtblitz-zeitmesser. New _ stroboscopic time-interval 
meter with which measurements of about 10—3 sec. can be made 
with average quadratic error of 0.5 milliseconds. K. Boetz. Zeit. 
fuer Technische Physik, 1940, Vol. 21, p. 228. 

Ein kleines lichtblitzgeraet fuer photographische aufnahmen 
schnellbewegter objekte. Illustrated description of small appara- 
tus for photographing rapidly moving objects, intended for small 
and medium-size objects and equipped with air spark gap as 
light source. J. Vastmann. Zeit. fuer' Technische Physik, 1940, 
Vol. 21, p. 223. 


Structures—Bombing Effects 
Air attack vs. steel structures. Recent experience with various 


types of framed buildings in England. O. Bondy. /ron Age, 
August 14, 1941, Vol. 148, p. 42. 


Torpedoes 


Seventy years of British torpedoes. Shipbuilding & Shipping 
Record, June 19, 1941, Vol. 57, p. 581. 


U.S. Ordnance Department 

With the other arms and services, IV. Ordnance. Field Ar- 

tillery Journal, September 1941, p. 637. 
Welding 

Welding and war effort. H. J. Gough. Engineering, May 2, 

1941, Vol. 151, p. 352. 
Zinc 

Zinc in national defense. John A, Church. Journal of the 

American Zinc Institute, Vol. 22, p. 20. 


Zinc concentrates—the avai'able supply at home and abroad. 
E. Pehrson. Journal of the American Zinc Institute, Vol. 22, p. 36. 
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Orpnance Sarety Manvuar. Compiled in the Office of the 
Chief of Ordnance. Washington, D. C.: U. S. Government 
Printing Office. 25¢. (Order from Superintendent of Pub- 


lic Documents. ) 


THE release by the Ordnance Department of a new safety 
manual is both timely and significant. Many of the plants which 
form the vast network for the production of explosives and 
ammunition have been built—their construction following the 
principles of “built-in” safety embodied in the new manual, The 
flow of material from these, and from existing installations, has 
reached the stage where definitions of policy and procedures 
are most valuable when reduced to book form for ready refer- 
ence by those who must produce, store. handle, and transport 
immense quantities of munitions. 

Ordnance Department safety principles were first reduced to 
book form in 1923. Since then, the manual has been revised 
twice. The current revision amounts to a rewrite, incorporating 
material and experience developed since the previous revision 
in 1931. 

The manual is confined in scope entirely to explosives and 
ammunition, and although the requirements apply only to Ord- 
nance establishments—arsenals and depots under the control of 
the Chief of Ordnance—the principles and procedures laid down 
are applicable anywhere to the processing of explosives and 
ammunition. 

The manual is divided into four parts. Part I comprises gen- 
eral regulations applicable to any type of plant or depot and to 
all classes of military explosives and ammunition. Specific regu- 
lations and descriptions of military explosives and ammunition 
are covered in Part II. Special regulations for manufacturing 
and loading establishments are given in Part III, and special 
safety regulations for the storage and handling of chemical 
ammunition are covered in Part IV. 

Section 1 has been entitled the “Introduction” and comprises 
statements of the purpose and scope of the manual together with 
general definitions and a bibliography. The mandatory require- 
ments of the manual must be complied with except when specific 
exemptions are authorized by the Chief of Ordnance. An impor- 
tant change has been made regarding compliance with advisory 
provisions. These must now be complied with generally and 
may be set aside only when authorized by the commanding of 
ficer of an establishment. 


SECTION 2 comprises general safety regulations. Responsi 
bility for safety is specified as it applies to the Chief of Ord- 
nance, commanding officers, safety officers, fire marshals, and 
trained employees. A new duty not before specifically stated is 
now required of commanding officers. This concerns storage and 
requires that a report be made to the Chief of Ordnance in any 
case where conditions become such that an explosion or fire may 
propagate throughout an establishment. The conditions which 
might cause such a disaster are defined in sections 4 and 5. 

New material has been added with regard to industrial health 
hazards and the disposal of industrial wastes. Manufacturing 
establishments are required to provide waste disposal which will 
not contaminate surface water. Attention is directed to the health 
hazards of toxic materials, and advice regarding the control of 
health hazards is offered. In this regard, it is of interest that 
surveys of all Ordnance establishments recently have been made 
by the United States Public Health Service for the evaluation 
of such hazards, and appropriate programs are now being devised 
for the various arsenals based upon the results of these surveys 








THIS ALVEY-FERGUSON Washing Machine 
was designed especially for cleaning 81 mm. trench mortar shells 
before loading. Built to handle 1000 shells per hour, it will step 
up the washing process in the shell loading -plant for which it 
was designed — 2000°o. 











Small cartridge cases will be more efficiently 
washed, rinsed and dried in this Alvey-Ferguson Washing 
Machine because of the A-F Super Spray and Super Dry systems 
Other Alvey-Ferguson machines are built for soaping and drying 


cartridge cases 
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As a part of a complete conveyor handling 
system this overhead trolley machine was designed to wash and 
dry the top, bottom, outside and bore of machine gun barrels with 
a high-pressure, super-spray system operating at maximum speed 
and efficiency. 


Whatever your cleaning problem, an A-F built machine will 
provide for a lower cost cleaning agent, no toxic effects, a sur- 
prisingly large saving in washing solution gallonage, and, if 
needed, a chemical can be introduced in the washing process 
to prevent rust during storage. Write, without obligation, for a 
discussion of your problem with an experienced A-F engineer 
The Alvey-Ferguson Co., 51 Disney Street, Cincinnati, Ohio 
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Makers of 


LIGHT ARMOR PLATE 
FOR ARMY and NAVY ORDNANCE 


Specializing in face-hardened armor plate 
from 3/16” to 1” thickness 


Largest Fabricators of Airplane Armor 












































Avoid Record Keeping Bottlenecks 
with DIEBOLD Business Tools 


The DIEBOLD Cardineer 
, wheel . . . speeds 
reference and posting by 
bringing work to the op- 
erator . . . saves space 
, reduces total book- 
keeping costs. Used by 
many of the country’s larg- 
est manufacturers. More 
than pays its way on post- 
ing and reference jobs such 





as. ..stockcontrol... 
payroll . . . purchasing 
. . . discount. . . billing 


and countless other records. Ask for descriptive 
book. There is no obligation. 


You can buy what you 
need when you need it and 
expand your files a drawer 
at a time as needed with 
DIEBOLD Sectional 
Drawer Visible Files. DIE- 
BOLD visible Reference 
Panels save time and space 
for one and two line index- 
ing jobs. They use cards 
in perforated strips easily 
typed without special fixtures. Ask for ‘‘Con- 
trol,’’ a timely book. 





Other DIEBOLD Business Tools that will con- 
veniently house and protect your vital records, 
drawings, formulae, and confidential papers 

Bank Vaults and equipment . . . electric Rekor- 
desk Safes . . . Ledger Safes . . . Receding Door 
Safes . . . Burglar-resistive Chests. Ask for full 
details. There is no obligation. 


DIEBOLD Safe & Lock Co. 
Canton, Ohio 

















Section 3, which deals with fire protection, remains essentially 
unchanged except for the addition of several new topics, The 
practice of humidification as a means of insuring against the 
building-up of charges of static electricity also is treated. It is 
pointed out that this practice, which is relatively new and has 
not been fully explored, should not be accepted as a complete 
answer to the problem. Two new paragraphs have been added on 
the subjects of water mains and fire hydrants in explosives areas. 


SECTION 4 is one of the most significant chapters jn the 
manual. It deals with the storage of explosives and ammunition 
and is specifically designed to apply to storage depots rather than 
to manufacturing arsenals. In fact, the provision is made at the 
beginning of the chapter that arsenals or depots which have the 
older types of magazines or which store only limited quantities 
of explosives or ammunition must comply with the spirit of the 
regulations in endeavoring to obtain maximum protection rather 
than be bound by them in such a manner as to make these estab- 
lishments inoperable. 

In former years it was the practice to store explosives and 
ammunition in magazines designed and constructed to accom- 
modate specific materials. These magazines were designated ex- 
plosives magazines, smokeless-powder magazines, ammunition 
magazines, and primer and fuze magazines. In recent years the 
Ordnance Department standardized on arch-type reénforced- 
concrete magazines (universally dubbed “igloo” magazines). 
These magazines are composed of a reénforced-concrete arch 
approximately 29 feet wide at the base over a concrete floor and 
are covered with earth, which is usually sodded or seeded to 
encourage the growth of grass, thereby giving some camouflage 
to the area from the air. At the rear of the magazines the earth 
is gradually sloped off, but at the front the magazine terminates 
in a perpendicular concrete wing wall and a steel door. Maga- 
zines are constructed in three lengths—approximately 42 feet, 
62 feet, and 8&2 feet. 

All explosives and ammunition, except small-arms ammuni- 
tion, preferably should be stored in these magazines. The older 
types of magazines may now be used for the storage of any 
material for which they are suitable. One caution should be ob- 
served here: Concrete igloo magazines constructed in accord- 
ance with standard drawings are considered barricaded per se, 
but no other types of magazines are so considered unless sepa- 
rate barricades are provided. 

In the construction of new magazine areas, igloo magazines 
are separated by 400-foot intervals, and, if they are unharricaded 
at. the door ends, rows must be staggered to provide a safety 
distance of 800 feet from front to back of alternate magazines. 
In this arrangement, magazines are so located that the front of 
any one magazine faces the rear of the one ahead of it. The rear 
ends of these magazines are protected by a considerable mound 
of earth which acts as a barricade. 


A VERY interesting and important principle regarding the 
laying out of explosives areas and magazine areas in particular, 
has been introduced in this section, The principle is presented in 
the form of advisory requirements which provide for the segrega- 
tion of ammunition and explosives within magazine areas but 
applies only to the older, above-ground-type magazines. Such 
magazine areas should be segregated into groups of magazines, 
the distances between groups being such that a fire or explosion 
in one group will not propagate to adjacent groups. The prin- 
ciples are advisory, but it is pointed out that the probability that 
one explosion would result in progressive damage increases in 
proportion to the extent to which these principles are relaxed. 
Actually, these principles affect only a few depots because they 
apply only to the older-type above-ground magazines. Areas of 
igloo magazines are totally exempt from these requirements. Due 
to their construction, it is logical and within requirements that 
any type of explosives may be stored adjacent to any other type 
provided the magazine is a concrete igloo. 
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In the old manual, no provision was made for shipping and 
receiving buildings and platforms. Several paragraphs have been 
introduced into the revised manual prescribing explosiy es limits, 
defining their location and the operations which may be per- 
formed at such structures. The main point made in these para- 
graphs revolves around the contingency that a depot often re- 
ceives railway cars in which ammunition and explosives have 
been stowed together in accordance with I.C.C. regulations 
which are more liberal than Ordnance regulations, To allow 
such a car to enter an Ordnance establishment would be a viola- 
F principles unless some special provision was made for 


tion of z ; ; 
These new requirements permit such shipments 


receiving them. nts 7 
to be brought into a depot but define rigidly the conditions under 


which this may be done. 


PERHAPS the most important single part of the safety man- 
ual is embodied in section 5. It deals with quantity-distance re- 
quirements. This section has been entirely rewritten and embodies 
an exhaustive treatment of the highly important subject of the 
relationship between quantities of explosives or ammunition and 
the distances at which they must be stored from adjacent struc- 
tures to prevent large-scale damage in the event of an explosion. 
It also treats of the distances at which they must be separated 
from each other to prevent a single exploding magazine from 
propagating throughout an entire area and causing a major dis- 
aster. Numerous other features incident to minimizing the losses 
and damage which may result from single explosions are in- 
volved in the subject of quantity-distance. 

The terms used in this chapter are defined at the beginning, 
followed by an excellent discussion of the significance of the 
quantity-distance relationship to hazards. This discussion is 
presented in one paragraph entitled “Explosives Hazards and 
Quantity-Distance Requirements.” This paragraph, comprising 
a number of different subheadings, is perhaps the most compre- 
hensive and concise presentation of this subject that has yet 
been published. Following this discussion are presented the 
twelve classes of military explosives and ammunition with their 
accompanying tables and the notations of the special regulations 
which apply to each class. 


P art If comprises the special regulations for specific am- 
munition and explosives along with a large amount of descrip- 
tive matter. Ammonium nitrate is discussed in the section on 
high explosives, although it is pointed out that this matérial is 
explosive only under the influence of a sufficiently heavy initia- 
tion. 

Safety provisions regarding the storage of bombs now classify 
fragmentation bombs packed in metal crates in the same category 
with demolition bombs, Fragmentation bombs packed in this 
manner are susceptible to mass detonation. Bombs must never 
be stored fuzed, but in the case of metal-crated 100-pound bombs, 
provision is made for the storage of fuzes and primer detonators 
in the same magazine but not assembled to the bomb. 

Part III comprises regulations applicable to manufacturing 
establishments. This chapter comprises three sections, the first 
of which is devoted to operating regulations, the second to safety 
standards, and the third to a description, along with the safety 
precautions, for a large number of hazardous materials, inflam- 
mables, and explosives not covered in other parts of the manual. 
Chemical ammunition, which may be stored by the Ordnance 
Department, is discussed in Part IV. 

The new Ordnance safety manual reflects a large amount of 
study and careful analysis. Adherence to its principles should re- 
sult not only in increased safety among the personnel who manu- 
facture, handle, and store ammunition and explosives, but also 
should reduce to a minimum the probabilities that facilities for 
producing and storing large quantities of ammunition will be 


lost or damaged in the future. WILLIAM M, COBB 














MILITARY VEHICLES 

OF ALL TYPES 

b+ 

COMBAT TANKS © ARMORED CARS 
SCOUT CARS © RECONNAISSANCE CARS 
OFFICERS CARS © AMBULANCES 
MOBILE MACHINE SHOPS 
ARTILLERY TRACTORS for Guns of All Sizes 


HIGH SPEED TRACK LAYING 
ARTILLERY TRACTORS 


CAPTIVE BALLOON WINCHES 
AIR FIELD SERVICE TRACTORS 
AIRPLANE CRASH TRUCKS 

e FIRE EQUIPMENT 
AIRPLANE WRECKING TRUCKS 
MOBILE AIRCRAFT MACHINE SHOPS 
MOBILE OXYGEN GENERATOR UNITS 
MOBILE WATER PURIFICATION UNITS 


AIR FIELD ROTARY 
SNOW REMOVAL EQUIPMENT 


AIR FIELD FUEL SERVICING TRUCKS 
x 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U. 5S. A. 


Purveyors to U. S. Army, U. S. Navy, U. S. Marine Corps 
and Many Foreign Governments 
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DIESEL ENGINES 
MACHINE TOOLS 


THE NILES TOOL WORKS CO. 
| THE HOOVEN, OWENS, RENTSCHLER CO. 
THE PUTNAM MACHINE CoO. 


DIVISIONS 


GENERAL MACHINERY CORPORATION 


HAMILTON, OHIO 

















ONSRUD MACHINES—PRODUCING 


Wooden components for 

rifles manufactured at GARAND RIFLE STOCKS 
SPRINGFIELD 

ARMORY being pro- ai . , 

duced on Onsrud ma- . " , 
chines. Sixty-five exacting 
operations per gunstock, 
to precision measured in 
thousandths of an inch. 
The machines used include 
Automatic Shapers, Rout- 
ers, Special Cut-Off & 
Boring Machines espe- 
cially designed for the 
purpose, and the new 
Onsrud W-450 Copy 
Lathe (shown at the right) 
which insures precision 
duplicates with the maxi- 
mum efficiency. 
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These pictures showa few of the Onsrud Machines at Spring- 
field Armory (48 in all). Photos courtesy U. S. Army. 


ONSRUD MACHINE WORKS, INC. 


HIGH SPEED—HIGH PRODUCTION WOODWORKING MACHINERY 


3933 PALMER ST. CHICAGO, ILL. 



































